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ABSTRACT
Information Systems (IS) have, over the past decades, become increasingly 
important in the corporate and public sectors throughout the developed world. 
This will continue in the future at an even greater pace of change as 
information technology revolutionises the administration, planning and 
marketing of business and industry. The impact of information technology 
and IS is increasingly felt in developing nations such as those in South-east 
Asia. In order to leapfrog in their use of new technology the developing 
Asian nations must be able to produce their own IS personnel. The objective 
of this study is to develop a model curriculum suitable for implementation in 
tertiary institutions in such developing nations.
In order to develop a model which reflects the views of academics and 
practising professionals a survey was conducted involving:
• Academics from Australian universities and TAPE colleges
• Academics from South-east Asian universities
• Practising professionals from leading organisations throughout Australia
• Practising professionals from leading organisations in Malaysia
In each case these groups were asked to rate the present and future importance 
of a carefully selected set of 51 subtopics which cover the major areas in the 
field of information systems. The views of these groups were analysed and 
compared and the results formed the basis for a model IS curriculum suitable 
for implementation in institutions of higher education in developing South­
east Asian nations.
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Chapter 1
Overview of the Study
1.1 Introduction
Computers and telecommunication equipment form the main stream of Information 
Technology (IT) and have changed the way businesses are conducted. The potential 
applications of IT are limitless and an increasing number of organisations in the 
private and public sectors have realised how important IT is to their success. It is 
estimated that the worldwide expenditure on IT by the year 2000 will be US$3,000 
billion, up from US$2,000 billion in 1990 and US$1,000 billion in 1986 (Clutterbuck, 
1989).
For many years the utilisation of IT has been confined mainly to western nations. 
Information Systems (IS) based on IT have transformed their roles from performing 
routine tasks such as inventory control, accounts and payroll in the 1960s and 1970s 
to being essential tools in shaping corporate marketing strategies in the 1980s 
(Tinsley and Power, 1990). The role of IS as competitive marketing weapons has 
been well documented (e.g. Wiseman and MacMillan, 1984; Rackoff, Wiseman and 
Ullrich, 1985; Janulaitis, 1985; Fleck, 1990). The 1990's will see an increasingly 
significant role for IS in the application of the just-in-time concept to manufacturing 
processes and logistics/transportation (Daugherty and Spencer, 1990).
In contrast, and for a variety of reasons, developing countries are lagging behind in 
the utilisation of the benefits of IS. While many developing countries show 
encouraging signs of increasing their IS utilisation (Rahim and Pennings, 1987; Asia 
Technology, 1990; Datapro, 1991), IS applications are still mainly in the areas of
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accounting, payroll, inventory and project management (Lu and Farrell, 1990; 
Datapro, 1991).
The demand for computing professionals has been exceeding supply for many years. 
In Australia, for example, a series of studies by the Information Industries Education 
& Training Foundation (IIETF, 1990, 1991a, 1992) show that for the last ten years a 
great part of the computing professional workforce came from immigration and it is 
estimated that the annual growth in the demand for computing professionals and Data 
Processing managers for the decade to 1999 is 8-10%. Another estimate puts this 
growth rate as high as 15% (Cameron, 1991). To meet the demand for additional 
computing professionals, the numbers completing computing specialisations in higher 
education in Australia will need to more than treble by 1999 (IIETF, 1991b). 
Similarly in the U.K. the IT personnel shortage has been a growing concern for many 
years (Gordon, 1986; Unwin, 1990).
A similar situation occurs in developing and newly industrialised countries, such as 
those in South-east Asia. In Singapore the IT industry grew at an annual compound 
rate of 28% between 1982 and 1989 (NCB, 1989-90). The National Computer Board 
(NCB) aims at increasing IT professionals to 30,000 by the year 2000 to cater for the 
expected increased demand for IT manpower (The Straits Times Weekly, 1991). 
Asia Technology (1990) reports that in Malaysia computerisation in the public sector 
is rising at about 28% annually, compared with a rate of 20% in the private sector, 
while Datapro estimated that in 1990 and 1991 the IT industry in Malaysia grew at 
rates of 31% and 33% respectively. The number of mainframes and mini computers 
installed in Malaysia in 1985 was 704. In 1990 this number has risen to 1614 (New 
Straits Times, 1991a). The Director of the Administrative Modernisation and 
Management Planning Unit of Malaysia has stated that the government has been 
unable to completely fill vacancies for computing personnel in the public sector since 
1972, though the need was identified at that time (New Strait Times, 1991b). The
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New Straits Times (1991c) reports that there will be a short fall of 3,225 IT personnel 
between 1990-1995. The same double digit growth rates and shortages of personnel 
apply in Thailand, Philippines and Indonesia (Datapro, 1991).
Schware and Choudhury (1989) point out that IT and its related IS, when applied 
appropriately, not only will improve strategic and tactical functions of business and 
public institutions, but may also help those organisations to gain a foothold in the IT 
market, even in the case of a developing nation. However, to achieve these objectives 
requires that the developing nations "leap" over the developmental and growing-pain 
stages experienced by the technologically advanced nations (Lu and Farrell, 1990). 
Since shortage of skilled man-power is a major obstacle, one of the essential steps is 
to increase the supply of computing professionals who are business application 
oriented, and this can be achieved through local institutions of higher education in the 
developing countries.
1.2 The Problem
The purpose of this study is to develop a model for an IS undergraduate degree 
suitable for implementation in developing nations in South-east Asia. The task 
requires that the following questions be addressed:
What importance is given to the commonly taught IS curriculum topics both 
currently and in the future, say 5 years' time, by both the academics and 
practising professionals in (i) South-east Asia and (ii) Australia?
Are there any significant relationships between the opinions of academics and 
professionals in these regions?
Are institutions of higher education in these regions producing graduates with 
the knowledge and skills required by industries in those regions?
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1.3 Rationale of the Study
Given the necessity to increase the supply of IS professionals in developing nations, 
three approaches can be envisaged.
The first option is to import professional expertise from overseas. However, given 
that computing professionals are in high demand and in short supply worldwide, it is 
doubtful that many would be attracted to work in a developing nation where 
amenities and quality of life are inferior to their current working conditions (Rowe, 
1992) unless the employing organisations are willing to provide comparable salaries 
and benefits. Even then there is no guarantee that overseas professionals will remain 
for long enough to achieve long term benefits for the employing organisations. 
Therefore, recruiting professionals from overseas can not be seen as a long term 
solution to the problem.
The second option is to send potential computing professionals overseas for tertiary 
education in relevant courses. This can be organised to ensure that these potential 
computing professionals will return to their homeland as employees. The problem 
with this option is that these people will have learned to appreciate the western way of 
life which is more attractive than that at home. Thus, after returning home and 
serving any bond, many of these professionals will seek to migrate overseas, Many 
of them would return to the countries where they completed their tertiary education 
thus producing a potential "brain-drain" in these developing countries.
The third option is to provide potential computing professionals with relevant 
education through local institutions. The advantage of this option is that the nation 
concerned does not have to spend large sums of money importing expatriates, who 
may not stay long on the job, or sending students overseas, who may eventually 
return to the countries where they acquired their skills and expertise.
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It is noted that training and education for IS personnel may be provided in many 
forms such as: short courses provided by vendors, commercial computing training 
schools, on-the-job in house training, technical schools for para-professionals and 
formal tertiary IS education. Each of these approaches to the education and training 
of IS professionals has a role to play in preparing people for the variety of 
employment categories in the IS profession. Our concern in this study is confined to 
formal tertiary IS education leading to a bachelor degree conducted at a university or 
equivalent tertiary institution in the developing nations. Such courses must be 
provided and maintained by these nations in order to meet the present and future 
requirements in that nation. Consequently, given the dynamic nature and ever- 
increasing pace of change in IT and IS, it is essential that the content and orientation 
of both IT and IS courses in tertiary institutions be reviewed regularly in order to 
reflect changes in technology and professional requirements so as to prevent "labour 
mismatch" when graduates enter the job market (Colombo, 1991). In this respect it is 
both instructive and beneficial for the curriculum designers to take into consideration 
relevant courses that are being offered by institutions in more technologically 
advanced nations since the technology used by those nations will definitely filter 
through to the developing nations.
This study is concerned with the development of a model IS curriculum suitable for 
developing nations in South-east Asia. At present institutions of higher education in 
South-east Asia do not have separate IS departments specifically designed to prepare 
IS graduates. The majority of IS professionals in these countries are educated in 
courses offered by Computer Science, Computer Engineering, or Information 
Technology departments (Ang and Winley, 1992). The graduates from these 
departments tend to be technically oriented with little or no knowledge of the 
development of business applications or understanding of the human aspects of 
computing which are important requirements for successful IS professionals. 
Training of business application oriented IS professionals is rare in these countries
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(Lu and Farrell, 1990). There is a strong need for a model curriculum oriented to 
business applications.
1.4 Scope of the Study
This study analyses and compares the views of academics and practising professionals 
concerning the present and future importance of IS curriculum topics taught in 
institutions of higher education. These results form an important basis for the 
development of the proposed model IS curriculum.
The study covers two geographical regions, namely five South-east Asian nations 
(Indonesia, Malaysia, Philippines, Singapore and Thailand) and Australia. The IS 
curricula and the views of practising professionals in these two regions are compared. 
Australia is chosen because a) it is a technologically advanced nation, b) of its 
proximity to South-east Asia, and c) traditionally Australia has been one of the 
countries to which a large number of students from these South-east Asian countries 
have come in order to acquire tertiary IS education.
1.5 Limitations
This study reports on the opinions of samples of academics and practising 
professionals in the field of IS. Therefore the results obtained concerning the present 
and future importance of IS topics are limited to the views of those selected in the 
samples. It is impossible to be absolutely certain about the future development of IT 
and hence IS given the accelerating rate of change in these areas. However, it is 
reasonable to expect academics and professionals in these fields to have an informed 
view concerning the present and future importance of specific topics and the likely 
directions for development of IS in the near future.
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1.6 Terminology
The terms "information technology", "information systems", and "computer science" 
have different meanings to different people and may have different meanings to the 
same people over time (Boaden and Lockett, 1991; Seddon, 1991).
Information Technology (IT)
Various definitions of information technology (IT) appear to include the following: 
technology used for the collection, processing and transmission of information 
(Seddon, 1991; Behan and Holmes, 1990; OECD, 1985). Behan and Holmes (1990) 
go a step further by explicitly mentioning that the technology also involves the 
storing, retrieval and receiving of information.
There is a spread of opinions as to what may be included under the umbrella of IT. 
For example, Seddon (1991) includes paper and pencils as parts of IT, Behan and 
Holmes (1990) mention that document filing systems, accounting machines, printing 
and even cave drawings are included, while the OECD definition includes industrial 
robots and software products.
For the purpose of this study, we adopt the following definition:
The term information technology is used to cover the technologies used in the 
collection, processing, storage, retrieval, transmission and receiving of information.
It covers such technologies as computers and peripherals, telecommunications and 
microelectronics, and software products.
The study does not address issues related to economic conditions or the cultural
backgrounds of the nations included in the study.
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For the purpose of this study IT as a field of study will be seen as one that 
concentrates on hardware, e.g. digital circuitry, hardware architecture, signal 
analysis, and networking, and less on algorithms, data structure, database 
management systems, and even less on business applications of computing.
Information Systems (IS)
A number of authors (Laudon and Laudon, 1990; Wood-Harper, Antill, and Avison, 
1985; Ahituv and Neumann, 1986; Buckingham, Hirscheim, Land, and Tully, 1987) 
define an information system as a system, or a set of procedures that collects (or 
assembles), processes, stores, transmits and displays (or delivers) information. Such a 
definition implies that IS is effectively an application of IT. While some authors 
(Buckingham et al., 1987) explicitly mention that an information system may or may 
not involve the use of computer systems, in our context IS have at least a computer 
component as part of the system.
Therefore we adopt the following definition for an information system:
An information system is an application of information technology to collect, 
process, store, transmit and display information relevant to an organisation in such 
ways as to be useful to the users for control and decision making. While an 
information system need not be a computerised system, it is implied in the context of 
this study, that at least part of the system is computer based.
Since the major use of IS is in business and commerce, IS as a field of study concentrates 
on the applications of IT with orientation to business and commercial settings. Thus 
students will learn to "analyse information needs, functions, operations, procedures, 
physical systems and technical problems of an organisation to establish the feasibility of, 
and develop procedures for, automatically processing data by use of computers and 
communications networks" (DEET, 1992).
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Computer Science (CS)
Broadly speaking, computer science is concerned with the study and practice of IT as 
it is applied to computers, computing techniques, and their application in processing 
information. This should be distinguished from computer engineering which is 
concerned with the design and implementation of computers and communication 
systems such as hardware designs and telecommunications (DEET, 1992).
A CS course involves the study of computer hardware architecture, algorithm 
designs, computational models and operating systems.
Note that in general a CS course takes a more rigorous and technically inclined 





There have been concerted and ongoing efforts by a number of professional 
organisations to produce IS curriculum recommendations. The two major American 
IS curriculum recommendations are from the Association for Computing Machinery 
(ACM) and the Data Processing Management Association (DPMA). The major 
European recommendations come from the International Federation of Information 
Processing (IFIP) and the British Computer Society (BCS).
2.1.1 Association for Computing Machinery (ACM)
ACM published its first version of IS recommendations for undergraduate IS 
programmes in 1973 (Couger, 1973). This version was in fact an adaptation of an 
earlier curriculum guide for graduate programmes (Ashenhurst, 1972). The 1973 
version presented two concentration options: an organisational concentration which 
was to prepare the potential graduate as an effective computer user who would also be 
competent in a field of application in the business or public sector, and, a technological 
concentration which prepared the potential graduate for an entry-level position, such as 
computer programmer in an information processing department. The 
recommendations emphasised six skills areas: people, models, systems, computers, 
organisations and society, and gave suggested lists of objectives common to the two 
concentrations with additional lists of objectives for each concentration. In 1982 ACM 
published a second report (Nunamaker, Couger and Davis, 1982) with continued 
emphasis of the same six basic skills areas. This second set of recommendations 
incorporated changes to include: integration of management skills, data management
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and data communication, the American Assembly of Collegiate Schools of Business 
(AACSB) common body of knowledge as a major component of the curriculum and 
MIS policy as a capstone to the program. The new ACM IS course description 
contained 2 prerequisite courses (PI and P2) which students completed before 
embarking on the formal IS course, and 10 IS courses. Students doing a master's 
degree program in systems design covered all the 10 courses. Undergraduate students 
did 8 of the 10 courses. There are content variations in 5 of the courses between the 
undergraduate and graduate studies programs. The following is the list of the courses 
recommended by ACM:
• PI Computer Programming;
• P2 Quantitative Methods;
• IS 1 Computer Concepts and Software Systems;
• IS2 Program, Data, and File Systems;
• IS3 Information Systems in Organisations
• IS4 Database Management Systems
• IS5 Information Analysis
• IS6 Data Communication Systems and Networks
• IS7 Modelling and Decision Systems (Graduate program only)
• IS 8 Systems Design Process
• IS9 Information Systems Policy (Graduate Program only)
• IS 10 Information Systems Project
As commented by one of the developers of the curriculum (Davis, 1987), the effect of 
the ACM recommendations has been "directional" rather than specific. Schools that 
adopted the ACM model generally constructed a curriculum around it.
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2.1.2 Data Processing Management Association (DPMA)
The DPMA's Education Foundation released it first version of curriculum 
recommendations for computer information systems (CIS) courses in 1981 (Adams 
and Athey, 1981). They are suitable for undergraduate programmes "which require a 
concentration of business courses in support of the technically oriented computer 
courses". The model curriculum comprised of seven CIS core courses and eight 
elective CIS courses from which was chosen a minimum of three, making a total of ten 
CIS courses supported by a minimum set of eight business courses. In 1984 the 
DPMA Model Curriculum Tracking Committee conducted a survey to identify those 
institutions that reported the development of educational programmes consistent with 
the DPMA Model Curriculum (Souder and Adams, 1984). Out of the 441 usable 
responses returned, 93.6% of respondents indicated that they were utilising or planning 
to partially utilise the DPMA Model as a foundation for their computer education 
programme. In 1986 DPMA released a second version (DPMA, 1986) of the model 
CIS curriculum incorporating changes "to reflect the needs of the field that students 
are to enter". The goal of the curriculum was to "guide students in acquiring the 
foundation of knowledge and marketable skills that will qualify them for entry-level 
positions as systems analysts, programmer/analysts, application programmer, or 
information centre specialists". The new model curriculum contained eight CIS core 
courses, twelve elective CIS courses and nine business support courses. The following 
is the list of the twenty DPMA courses:
Core Courses
• CIS 86/-1 Introduction to Computer Information Systems;
• CIS86/-2 Microcomputer Applications in Business;
• CIS86/-3 Introduction to Business Application Programming;
• CIS86/-4 Intermediate Business Application Programming;
• CIS86/-5 Systems development Methodologies: A Survey;
• CIS86/-6 Data Files and Databases;
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• CIS86/-7 Information Centre Functions;
• CIS 86/-8 System Development Project;
Elective Courses
• CIS86/-9 Advanced Office Systems;
• CIS 86/-10 Computer Graphics in Business;
• CIS86/-11 Decision Support and Expert Systems;
• CIS86/-12 Artificial Intelligence in Decision Making;
• CIS86/-13 Advanced Business Application Programming;
• CIS86/-14 Computer Control and Audit;
• CIS 86/-15 Distributed Intelligence and Communication Systems;
• CIS86/-16 Programming Languages: Procedural, Non Procedural and Fourth
Generation;
• CIS86/-17 Computer Hardware, System Software, and Architecture;
• CIS86/-18 Information Resource Planning and Management;
• CIS86/-19 Systems Development Project with Information Centre Techniques;
• CIS86/-20 CIS Communication, Reporting, and Documentation Techniques.
The core curriculum of the DPMA model was designed to be followed without 
modification (Davis, 1987). In this respect the DPMA model is more specific and 
prescriptive than the ACM model. The extent of DPMA's commitment to IS education 
is illustrated by the fact that in 1988 it's Executive Council established the Curriculum 
Steering Committee as a standing committee to provide continuous centralised 
leadership among the various committees which supported all aspects of the 
curriculum models and the offering of in service workshops for educators and 
programme designers working with IS curricula (Haught, 1988-1989).
The ACM and DPMA curriculum models have been used widely for the updating and 
validation of curricula in many institutions in America (Stocker, 1988). They are also
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quoted widely by researchers studying curriculum implementations and skill 
requirements in the IS industry.
2.1.3 The International Federation of Information Processing (IFIP)
IFIP published its curriculum for information systems designers in 1974 (Britton, 
1974) with the specific aim to provide
a. an education preparing for a professional career as information analyst and 
systems designer,
b. a guideline to the knowledge required by a professional applying computer 
technology to a wide range of problems,
c. content which would be suitable for students coming from a wide range of 
backgrounds with differing experiences, and amenable to the particular 
constraints of the education systems of different countries (Buckingham at el., 
1987).
The prime thrust of the recommendations was post-graduate level courses taking 
advantage of the students whose post-degree experience and maturity would help in 
the integration of theoretical knowledge with problem solving ability.
In 1987 IFIP in conjunction with the British Computer Society (BCS) released a 
revision of the curriculum recommendations (Buckingham et al., 1987), based 
essentially on the same objectives and expectations. The scope and outlook of the 
revised curriculum was broader including, among other things, course content for 
undergraduate level studies. Thus the curriculum was structured into three levels with 
material contained in Level 1 (Source studies) and Level 2 (Major contributory 
studies) to be studied during a first degree course and material in Level 3 (Mainstream 
studies) intended for postgraduate level studies. The outline of the content is as 
follows:
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Level 1 Source studies
• Module 1.1 Computer studies
• Module 1.2 Other quantitative studies
• Module 1.3 Business studies
• Module 1.4 Other social studies
• Module 1.5 Conceptual foundations for information systems
Level 2 Major contributory studies
• Module 2.1 Computer systems and information technology
• Module 2.2 Human organisations
• Module 2.3 Management science: models and their use
• Module 2.4 Psychology and human communication
• Module 2.5 Special techniques and applications
Level 3 Mainstream studies
• Module 3.1 Information systems: the evolutionary process
• Module 3.2
• Module 3.3
Information systems: management strategy 
Philosophy, politics and economics of information systems 
• Module 3.4 System project
The obvious difference between the IFIP/BCS curriculum and its American 
counterparts is that it spells out in detail the business and management components 
whereas the ACM and DPMA curricula rely on the AACSB to cover those aspects. 
The courses described in the American curricula are more or less discrete units while 
the modules in the IFIP/BCS curricula are integrated.
2.1.4 Other Curriculum Models
There have been a number of reports on IS curricula by individual researchers. El 
Sayed Noor (1984) reported a proposed model curriculum in computer-based IS for 
developing countries, particularly Arab nations, following a survey of educational
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programs including leading universities and academic institutions mainly in the U.K. 
and U.S.A. and the views of leading professional organisations interested in the area. 
Coekin (1985) reported on the new IS courses at both undergraduate and postgraduate 
levels implemented at Kingston Polytechnic in the U.K. Strong, Woodward and 
Dehdashti (1987) reported on an IS curriculum implemented at Drexel University, 
USA, which had substantial social and behavioural biases not found in the ACM and 
DPMA models. Nuutinen, Koskela, Iivari and Kerola (1987) reported on the design 
and implementation of an information systems architect curriculum at the University of 
Oulu in Finland and compared it with the IFIP/BCS curriculum. Unger, Hassett and 
Castro (1987) proposed a degree program which blended the current ACM and 
DPMA guidelines. Skok (1988) outlined a course in Business Information Technology 
which aimed to produce graduates able to "control the development and 
implementation of computer-based information systems". Sharifi, Okopny and 
McCombs (1990) described a model undergraduate degree program in accounting 
information systems implemented at Eastern Michigan University which addressed the 
"unique information systems problems of accounting". This programme covered 
approximately half of the material described in the ACM model. The authors also 
suggested expansion of the model into a five-year programme covering such topics as 
data communication, networks and distributed processing, expert systems, operating 
systems, internal auditing, and the evaluation and application of computer hardware.
2.2. Related Studies
A number of studies related to the development, implementation and evaluation of IS 
curricula have been reported in literature. The following gives an account of findings 
relevant to the present study.
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2.2.1 Surveys of Professionals and Academics
Cheney and Lyons (1980) reported on skill requirements in the IS area as seen by the 
IS managers of 32 of America's largest organisations in both the public and private 
sectors. Their study suggested that there was "a definite and probably growing need 
for information systems programs in colleges and universities with a managerial as well 
as a technical emphasis.” Cheney, Hale and Kasper (1989) reported a similar study 
with 79 senior IS managers to identify the skills required of project managers, systems 
analysts/designers and programmers in the 1990's. Indications were that managerial 
and human factors skills have increased in importance, especially for project managers 
and systems analysts/designers, while the need for increased knowledge in technical 
skill areas was expected to decrease. Wood (1988) surveyed a sample from a broad 
spectrum (manufacturing, finance, health, transportation, services, construction, legal) 
of the IS community among the membership of the American Association for Systems 
Management to identify the major IS issues facing IS managers. The most frequently 
quoted issues were: integration of data processing, office automation telecommuni­
cations, 3-5 year strategic IS/MIS planning for competitive advantage and the 
management of corporate data and information resources.
Grant and Main (1986) reported a survey study involving IS academics and 
professionals in order to validate the IS curriculum at California State University, 
Chico, and recommended that information systems programmes should be 
implemented as a response to careers needed in the 1980s and beyond and that, since 
current students would be practising their professional careers well into the next 
century, a study of an appropriate information systems curriculum should be conducted 
using prominent authors in the field as experts.
A number of survey studies comparing the relative importance of the key issues in 
information systems management in the private sector have been reported by Hartog
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and Herbert (1986), and the MIS group at Minnesota (Brancheau and Wetherbe, 
1987). In the Minnesota study two major trends were identified: a) management/ 
enterprise issues had increased in importance, and b) technology/application issues had 
steadily declined in importance. A similar study was conducted in the public sector by 
Caudle, Gorr and Newcomer (1991). Comparison of their study with previous studies 
of the private sector (Ball and Harris, 1982; Brancheau and Wetherbe, 1987; Dickson, 
Leitheiser, Wetherbe, and Nechis, 1984; Hartog and Herbert, 1986) showed that there 
was considerable agreement between the two sectors on the top 10 issues, although 
the public sector appeared to be lagging behind the private sector in the development 
of some major IS issues.
Watson (1989) conducted a three-round Delphi study in Australia, similar to the 
Minnesota study and compared the results with the American (Brancheau and 
Wetherbe, 1987) and European (Davenport and Buday, 1988) studies. Watson's study 
revealed that there was a significant relationship between the rankings of key issues by 
European and American IS managers but no significant relationship between the 
rankings by the Australian and either the American or the European IS managers. On 
the other hand, in the Australian survey 7 of the 10 top issues reported were among the 
10 top issues reported in the European survey and 8 were among the 10 top issues 
reported in the American survey. Thus there was considerable agreement between the 
Australian IS managers and both their European and American counterparts on the 
most important issues facing IS managers. A follow-up study (Watson, 1990) showed 
that IS executives mainly seek information of immediate value and thus focus on 
sources very close to the industry and are most influenced by other IS professionals. 
However, there was no relation between key issues and the information scanning 
behaviour of IS managers. A subsequent study (Watson and Brancheau, 1991) 
showed that while there was agreement among American, Australian and European IS 
executives on the overall ranking of the 5 top issues, which were concerned with the 
planning and management of the IS department in relation to the organisation, their
19
Singapore counterparts had a different set probably due to the current stage of IS 
development in Singapore coupled with the local business culture and the relatively 
small size of Singaporean organisations.
Stocks & Romney (1987) related the IS curriculum to the supply and demand of 
information systems and management advisory services graduates. Davis & Leitch 
(1988) identified the current and future structure of accounting information systems 
courses. Seeborg and Ma (1988-1989) reported findings from the alumni of Bell State 
University, USA, on the extent to which the undergraduate MIS curriculum met the 
needs of the students in their first jobs and on how the alumni perception of job 
requirements related to expectations in the business sector. Respondents indicated that 
communication skills was an area where more training was needed. Furthermore, they 
felt the need for more training in "software/programming languages and more exposure 
to real-world applications".
Yaverbaum and Khosrowpour (1988) surveyed deans and heads of departments 
responsible for MIS curricula at 510 colleges and universities in America to assess 
their views regarding MIS curricula and compared the responses with earlier reports 
(Khosrowpour, 1983; Rifkin, 1987a). They concluded that "educational institutions 
neither fulfil the needs or expectations of business nor emphasise the skills educators 
believe are most important" and further that "increasing interaction with industry and 
support from industry is needed to maintain high standards" and to improve curricula.
Carlson and Wetherbe (1991) conducted interviews with MIS executives to determine 
their perceptions of the roles of the MIS MBA graduates in the firm, the skills 
necessary to fulfil those roles, and ways to augment academic activities with "on-the- 
job" experience. Their findings showed that the most important MIS skills were: 
systems analysis and design, project management, telecommunication, MIS 
management, modelling and decision support systems, MIS policy and database
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administration. Among the most important business support subjects were finance, 
interpersonal and business communication, marketing and concepts of organisations. 
The importance of role play, case studies, and real world experience was also stressed.
Jenkins (1986) conducted a Delphi study to identify the subject areas and the amount 
of training needed for entry-level positions as a business systems analyst. Winley and 
Herbert (1991) compared the views of entry level graduates with those of experienced 
analysts on a selected set of 38 skills and knowledge important to practicing systems 
analysts. The study showed that in general potential graduates and experienced 
analysts agreed on the individual and relative importance of the selected set of skills 
and knowledge with a few exceptions. Experienced analysts rated Oral 
Communication, Systems Flowcharting, Management Science Techniques, Information 
Flows in Organisations significantly higher than the potential graduates who rated 
Form Design higher than the analysts.
Arnett and Martin (1988) surveyed local chapter leaders of DPMA in 12 states of 
U.S.A. in order to determine perceptions of these IS leaders concerning problems 
facing existing college MIS programmes and the likely problems and solutions for the 
IS industry in the next five years. Results of their survey indicated that "information 
processing professionals feel that college graduates who fill entry level positions do not 
have strong academic preparation in communications or skills at solving applications 
oriented problems."
2.2.2 Surveys of Institutional Programmes
Nunamaker (1981) reported a survey on the status of IS programs in institutions of 
higher education in the United States. The study compared 70 bachelor's and 54 
master's degree programmes with the ACM minimum criteria of 5 semester courses in 
technical areas (Programming, Data/File Structures, and Systems Analysis/Design),
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and 4 semester courses in such areas as Organisation and Administrative Functions, 
Organisation and Management, Accounting, Finance, Marketing, and Organisational 
Behaviour. It was found that 53 bachelor's and 34 master's programmes satisfied the 
criteria.
Athey (1988-1989) compared IS majors offered by 504 colleges and universities with 
the IS curricula recommended by DPMA and attempted to "identify similarities, 
dissimilarities and patterns in the required and optional courses for the major" as well 
as to examine the differences in the IS courses offered by business and non-business 
colleges. It was concluded in the study that a) most schools modified the DPMA 
models to fit their situations and resources and b) IS programmes from non-business 
colleges tended to require more technical courses and less management oriented 
courses and that the reverse was true of IS programmes from business colleges. 
Behling (1989) reported a survey of 59 American Assembly of Collegiate Schools of 
Business accredited schools concerning the common characteristics in the curriculum 
of MIS core courses offered by these schools. The findings suggested that as far as the 
MIS core course was concerned that no commonly acceptable course emphasis or 
learning objectives had evolved. "Educators are still searching for the right formula, 
the appropriate mix of problem-solving and technology-oriented learning activities, to 
provide the background necessary to function in our complex business environment".
Lo (1991) surveyed Australian tertiary institutions offering IS courses "to assess the 
degree of maturity and distinctiveness of IS as an academic discipline in the Australian 
academic community" and compared the curriculum content with model curricula 
recommended by the ACM, the DPMA and the IFIP/BCS committees. Lo found that 
"in the Information Technology area the Australian IS curriculum appeared to be most 
similar to the DPMA model". In the Integrative Systems Process and Organisational 
Function areas "it resembles the ACM pattern." Further, the Australian curriculum 
placed stronger emphasis on some technical topics than the ACM or IFIP/BCS models.
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However, there was insufficient emphasis on System Management and Control and 
Organisation Management areas when compared with the DPMA and EFIP/BCS 
models.
Xu (1990-1991) compared the existing information systems curricula in Japan with the 
ACM/DPMA curricula and concluded that the American curricula had the advantage 
of "integrating technical IS training into the framework of organisational processes and 
functional business areas", a feature lacking in the Japanese curricula. However, the 
Japanese curricula had the advantage of "in-depth coverage of hard science and 
engineering topics". In order to produce a new model drawing on the strengths of 
both models Xu suggested the following:
Students in the first year complete core courses consisting of mathematics, 
physics, chemistry, life science, social science and general business 
administration. In the next three years students complete:
a) Some computer science/engineering courses on programming languages, data 
structures, theory of computation, compiler, artificial intelligence, operating 
systems, computer architecture, database, data communication and 
neurocomputing.
b) More IS-related mathematics courses such as advanced probability and 
statistics, fuzzy logic, modem algebra, operations research.
c) Some business application, systems analysis/design courses such as accounting 
information systems, stock transaction systems, hospital systems and 
manufacturing systems.
d) A thesis-like project to link the student's previous course work to real IS 
analysis/design/implementation problems.
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Yellen and Richards (1992) surveyed 336 university IS departments to investigate the 
current relationship between IS programmes and the proposed DPMA 1990 Model 
Curriculum. The results from 87 responding IS departments indicated that in general 
these programmes followed the DPMA model with the required courses being covered 
by most institutions. One elective course on telecommunication/distributed processing 
received significantly high rating. Results also indicated that these IS departments 
were focusing on the technology of IS at the expense of management issues.
2.2.3 Design and Evaluation of Information Systems Courses
Winley and Herbert (1992) developed a framework which enables IS educators to 
examine different courses in relation to the content covered and the level of cognitive 
skills developed in the learning of that content. This framework is based on the six 
levels of the cognitive domain described in Bloom's taxonomy of educational 
objectives (Bloom, 1956): knowledge, comprehension, application, analysis, synthesis 
and evaluation. This framework is a useful aid in developing courses and evaluating 
existing courses either for review or accreditation. It is not unusual for institutions to 
teach some IS courses to students from different faculties. Thus the course 
expectations are necessarily non-homogeneous which makes it difficult to design 
courses which satisfy everyone's needs. To overcome this difficulty Kim and Swanson 
(1991) applied the Analytic Hierarchy Process (AHP) (Saaty, 1980) method to 
building a course planning model for integrating course objectives and topics. The 
method involves the following steps: a) decompose a complex problem into a hierarchy 
structure, for example: department objectives, course objectives, course topics, and 
subtopics using a pairwise comparison process to establish weights among the 
elements within each stratum of the hierarchy, b) if decision making involves more than 
one person then the judgement of each individual is discussed, c) a consistency index is 
applied to each individual decision maker. If the consistency is poor then it is 
necessary to compare the elements again. When properly applied, this method may be
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used to address the variety of different expectations and objectives in the planning of 
IS courses.
2.2.4 Problems and Challenges Facing Developing Nations
The potential importance of IT to a nation's economy can be enormous, not only 
within the country but also in building relationships with other nations. Goodman 
(1991) quoted Toffler as saying that the world is divided into "fast" and "slow" 
countries distinguished by their IT utilisation:
"In fast economies advanced technology speeds up production. ... Their pace is 
determined by the speed of transactions, the time needed to make decisions (especially 
about investment), the speed with which new ideas are created in laboratories, the rate 
at which they are brought to market, the velocity of capital flows, and above all the 
speed at which data, information, and knowledge pulse through the economic system.
Fast economies generate wealth-and power-faster than slower ones." (Toffler 1990).
Clearly, the gap between the "fast" and "slow" economies will widen if developing 
nations do not accelerate their utilisation of IT and IS. This widening gap will 
certainly result in "further deterioration in world economic balance if the highly 
industrialised countries monopolise the fruits of the information age" (Cowie, 1989).
However, the implementation of IS in a developing country is not without problems. 
Some of these problems include:
a) lack of properly trained computer and technical staff
b) lack of funds and poor infrastructure such as unreliable power supply
c) scepticism of decision makers about the ability and reliability of 
computerisation
d) computer applications not geared to the immediate needs of management. 
(Taylor and Obudho, 1977).
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Of IT and trained computer and technical staff Masini (1990) has this to say:
"Simply to import technology is not a solution, for it is the capacity of the nation to 
absorb the new technology that is important. The capacity of absorption is clearly 
related to the human resources: the people have to be able to use technologies, as well 
as being aware of their own national and personal qualities, richness and differences.
Hence the main issue of IT in the developing countries is one of human resources 
which is the centre of bridging the gap between North and South."
Ho (1989) reported on the problems and challenges of MIS programmes in the
People's Republic of China:
a) problems:
(i) . The many different MIS programmes produce very diverse graduates and 
society does not know how to "use" their skills properly.
(ii) . The state government has not yet defined a specific job position and 
qualifications for MIS graduates, and since all graduates are to be assigned a 
job by the government, these graduates are assigned positions such as 
programmers, software systems designer, or positions in the computer centre.
b) challenges:
(i) . The MIS programmes in China are mainly technically oriented thus more 
appropriate curricula need to be developed.
(ii) . Very few graduates can qualify as information analysts. The challenge is to 
integrate different related areas to form a meaningful cohesive programme.
(iii) . One of the greatest challenges is to provide a proper academic background 
and fill the demand for and shortage of MIS faculties.
(iv) . To seek external cooperation from the State government and industry in 
developing meaningful MIS programmes.
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Cash, Mcfarlan, McKenney and Vitale (1988) have emphasised the importance in local 
environments of sociopolitical, language, cultural, economic and national infrastructure 
issues for effective implementation of computerised business information systems 
(CBIS). Lu and Farrell (1990) also discussed the implications of 6 environmental 
conditions related to CBIS development and implementation in developing countries:
a) Economic and Social Conditions.
Due to low wage levels in these developing countries it is very difficult to 
justify the cost of a CBIS based on improving operational efficiency by 
displacing labour costs. Many of the organisations in these countries are 
family-owned and managed by family members. The informal nature of their 
businesses make CBIS growth slow.
b) National Infrastructure Conditions.
In many developing countries there is a lack of modem telecommunication and 
transportation networks. Some countries do not have reliable power supply, 
and have considerable problems with dust.
c) Educational Conditions.
There is a critical shortage of IS professionals in developing countries. In many 
of these countries most of the IS professionals are actually computer scientists 
or mathematicians. Few are business-oriented application programmers or 
systems analysts. Computer literacy levels are low in these countries.
d) Political and Legal Conditions.
In some countries full employment is a high-priority government policy. 
Computerisation may be viewed as undermining such a policy.
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e) Cultural Conditions.
IS activities are necessarily influenced by the culture of the local organisation 
which in turn is a part of the national culture. Cultural context and language 
differences need to be considered in developing CBIS in these countries.
f) Differences in Management Practices.
The kind of CBIS applications depend on the different management practices 
of organisations.
Toussea-Oulai and Ura (1991) outlined essentially the same kind of problems from 
their experience with an African developing nation attempting to benefit from IT 
transfer and implementation. In addition, they also reported that too often the 
European and American technical advisers to the local organisation managers 
proposed the same kind of systems or applications developed in previous organisations 
taking little or no account of the very different organisational culture and computing 
environment. Another problem in many African countries is that often computer 
manufacturers advertise and sell obsolete equipment to these countries imposing 
numerous maintenance problems.
Rowe (1991-1992) discussed the issues of a) environmental concerns, b) repair and 
maintenance, and c) training and education that must be addressed by expatriates 
working in a Third World developing country.
Munasinghe (1989) discussed the importance of forming a national computer and 
informatics policy for developing nations and highlighted a number of issues which 
needed to be addressed by policy makers:
a) Technical issues and degree of standardisation including: adequacy of service 
and maintenance facilities, access to standard software, and availability of 
trained manpower, protection of intellectual property, patents and copyrights.
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b) National and economy wide issues involving: ownership and access to 
technology, institutional framework, sector organisation and protection, impact 
on growth, productivity and employment, social and cultural effects and 
constraints.
c) International issues and transborder data flows including: availability of 
products and access to markets, potential for north-south dependency, the role 
of aid donors.
It is clear that developing countries need to accelerate their utilisation of IT and related 
technology. However, there are many problems to overcome when introducing 
computerisation in these countries and each country has its own unique problems and 
challenges.
While African nations appear to be on the receiving end of obsolete equipment and 
technology this problem does not seem to occur in South-east Asia. Software is 
generally available within 30 days of its release in the country of origin and the same 
availability applies to hardware. For example, recently NEC advertised its new models 
of Pinwriters in Malaysia well before they were available in Australia.
One common problem for these developing countries is the shortage of qualified 
computing personnel. The available computing professionals are mostly qualified as 
computer scientists or have undertaken courses with a strong technical orientation. 
Very few have been educated to deal with business oriented computer applications and 
qualified computing personnel are scarce. Expatriates do not seem to help much since 
they frequently propose solutions which are inappropriate to local situations. There is 
a strong need for an IS curriculum to be implemented at local higher education 
institutions specially designed to prepare graduates who can analyse, design and 
implement computerised systems for organisations in the private and public sectors.
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2.2.5 Multi-disciplinary Nature of MIS
Southerland II (1988) reported on the need for a cross-disciplinary MIS degree 
program as a result of a telephone survey of Baltimore County's constituents. The 
same approach was also recommended by Yellen and Richards (1992). Xu (1990­
1991) suggested that an IS programme should provide IS skills integrated into the 
framework of organisational processes and the functional business areas. In fact the 
multi-disciplinary nature of MIS has been recognised and expounded, if only implicitly, 
in the many curriculum models described previously. Computing professionals have a 
wide range of possible career paths open to them, including the so called "hybrid 
manager" (Skyrme and Earl, 1990). The business and social skills included in an IS 
education are intended to assist professionals in their career advancement. An 
education based solely on the study of computer hardware and software is very limiting 
and leads to a very restricted career path.
2.2.6 IS as Socio-technical Systems
An organisation has more than specialised or differentiated functions with outputs 
utilised by other organisations or subsystems. There is a political role to be played by 
organisations since they do "not only produce certain goods and services, they also 
constitute the modem means of exploitation, domination, distraction, and knowledge 
construction" (Salamon, 1979). Similarly an employee of an organisation performs 
more than what is stated in a position description. Their behaviour in terms of 
individual values, interests and goals influences the way the individual relates to other 
employees and the organisation itself (Manuel, 1987). This functional-social-political 
perspective means that information systems designed purely from a technical 
perspective alone are destined to fail.
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Information systems as socio-technical systems have been advocated by a number of 
researchers (Verrjin-Stuart, 1987; Little and Sauer, 1990; Buckingham, 1991). The 
1979IFIP WG 8.2 Working Conference Committee Report stated that:
"The papers read... and the accompanying discussion indicate strongly that technology 
is no longer ( if  indeed it ever was) the prime constraint. Indeed the conference 
provided evidence that information systems interact closely with the organisational 
structure and the way people work within the organisation. Accordingly IS cannot be 
realistically designed without knowledge and experience of the ways in which these 
systems impact people and organisation." (Lucas, Land, Lincoln, and Supper 1980).
The fact that so many systems built in the 1950s and 1960s failed is a testimony to the 
fact that systems builders in times past have neglected the human factors in IS. They 
were not aware or did not really consider the economic and social environment in 
which the systems were embedded. Systems designers often overlooked or 
underestimated "the critical role of fallible humans in the operation of complex 
systems" (Little and Sauer, 1990).
The social aspects of IS have been addressed by an increasing number of institutions. 
Some institutions include social, psychological and organisational issues as an integral 
part of a technically oriented computing degree aiming at "the development of fully 
competent information systems designers who are sensitive to the organisational 
environment in which their technical solutions must be located and who have an 
understanding of the need for an institutional as well as a technical orientation" (Little 
and Sauer 1990). The rationale for including social sciences at Drexel University, 
Pennsylvania, was that,
"information professionals need more than a thorough understanding of the limits and 
capabilities of their primary tool, the computer. They need an understanding of the 
purposes and values of the information system's end user, and a social sciences
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background that will enable them to understand the behavioural aspects of 
organisations they hope to help." (Strong et al, 1987).
2.2.7 Education, Supply and Demand of Computing Professionals
The Information Industries Education and Training Foundation of Australia reported 
that the supply of computing personnel from higher education institutions has 
consistently lagged behind the demand from industry (IIETF 1990, 1991a, 1992), and 
that institutions need to treble their graduates in order to meet the demand in the next 
ten years (IIETF, 1991b). The Australian Information Industry Association (AHA, 
1991) called on the government to take urgent action to implement programmes which 
expand the number and quality of places for IT education in institutions. It also 
planned to develop and implement a program aimed at highlighting the career 
opportunities in IT for young people.
However due to the present deep recession in Australia, there is no longer a shortage 
of IT professionals experienced by the country. There is in fact a sizeable group of IT- 
skilled people looking for work. However this phenomenon should not be construed 
as being permanent in nature. Nevertheless, because of the recession, IIETF dissolved 
itself.
The Department of Employment, Education and Training (DEET), Australia, reported 
on an extensive study of the training needs for future computing graduates (Cassidy, 
1990) so that new curricula could be prepared for the anticipated technological 
advances in industry. The study consisted of 3 phases: a) an environmental scan 
involving a literature review and two workshops with experts in the computing 
industry, which "provided the necessary background for examining the education and 
training needs of computing professionals and para-professionals"; b) a fieldwork 
program which involved surveys to assess "the most immediate education and training 
needs of computing personnel", and c) validation of key findings which involved three
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rounds of a Delphi survey with 50 industry experts focusing on the future education 
and training needs of computing personnel.
The study identified 15 areas of works performed by computing personnel. These 
areas, which explained over 50% of the variation in the time computing personnel 
spent on the 253 tasks listed in the survey, are listed below in order of decreasing 
















The report also contains a list of future tasks for each of the work areas. This list 
forms the basis upon which curriculum designers should prepare future curricula.
The study by the Discipline Review Committee of Computing Studies & Information 
Sciences Education, Australia, encompassing computer systems engineering, 
traditional computer science and information systems areas, culminated in a three
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volume report (DEET, 1992) with wide ranging recommendations concerning 
curricula, staff, student selection, and research aspects.
Some of the Review Committee's findings relevant to this study are:
• In general computing graduates should be better prepared on human skills required 
in the workplace, interpersonal skills, verbal and written communication, 
documentation, finance and project management, and team work skills.
• There was an overwhelming preference by employers for recruiting students with 
industrial based learning experience.
• Employers prefer graduates with a mix of business skills, human communication 
skills and IS subjects rather than a narrow specialisation in IT.
• There is a need for IT professionals to have an understanding of the cultural, 
social, legal and ethical issues inherent in their professional areas.
2.2.8 Labour Mismatch
Due to budget constraints, lack of qualified staff or staff who are out of touch with 
industry needs it is not uncommon for institutions to produce graduates who are 
trained on obsolete equipment and technology which is not used in the workplace. 
This problem is compounded by the fact that advances in IT progress in leaps and 
bounds (Carver, 1987). Some institutions do not have any idea of what happens to 
their students after they have graduated. On other occasions academic staff "develop 
strong vested interests in courses of study that are being offered in their institutions 
and see no need to change or modify them" to suit market needs (Moura Castro and 
Cabral de Andrade, 1990).
Reitsch and Nelson (1990) reporting on the current MIS programme at Eastern 
Washington University noted that:
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a) "Among the MIS courses there was a lack of continuity necessary for building 
a common thread of acceptable approaches to contemporary MIS problems 
found in the field today."
b) "It did not provide the student with a full set of working tools with which to 
enter the contemporary environment found in larger MIS organisation.".
These problems are not unusual in many institutions (Rifkin, 1987b).
Wiersba (1991-1992) discussed the need for cooperation between MIS departments 
and the business sector to prepare future IS professionals needed by businesses 
undergoing organisational change. The same idea has been advocated by a number of 
researchers (Skok, 1988; Yaverbaum & Khosrowpour, 1989; Yaffe, 1989; Yasin and 
Green, 1991). However cooperation between institutions and industry is not without 
problems (Nosek and Yaverbaum, 1991), especially if they cannot see eye to eye with 
respect to trust, expectation, and empathy. On the other hand, the benefits of 
cooperation flow both ways and usually outweigh the obstacles. By participating in 
curriculum appraisal and development prospective employers can expect graduates to 
have the kind of education which is most useful to them. Institutions can be confident 
that what they teach is what is needed thus minimising the problem of job mismatch 
and increasing employment chances for their graduates as well as obtaining other 
benefits such as guest lecturers, financial and material support (Lowry, 1990). Moura 
Castro and Cabral de Andrade (1990) propose a number of steps to facilitate 
cooperation including setting up of liaison committees with membership from relevant 
industry sectors and industrial training (or internships) as part of the education 
requirements. Juneau (1991) indicates that some institutions prepare their graduates to 
meet the needs of the workplace by teaching what companies say IS graduates need to 
know. This involves inviting executives into classrooms as guest lecturers or visiting 
scholars, regular meetings with affiliate firms and encouraging faculty members and 
students to consult with and do research for business partners. The use of advisory
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boards or committees to ensure that course offerings meet the needs of the market has 
been reported by many researchers (McAlister and McCormick, 1988; Hammond, 
1990; Reitsch and Nelson, 1990; Lowry, 1990; Metzler, 1991; Yellen and Richards, 
1992).
2.2.9 Preparing for A Global Information Age
The rapid growth of IT means that those working with IT will have to renew their 
skills a number of times during their working lives. Thus an IS education should aim 
to teach students how to learn (Little and Sauer, 1990; Hughes, 1991) and be prepared 
"mentally", "intellectually" and "imaginatively" for a world "where change will be in 
permanent acceleration" (Coulson-Thomas and Brown, 1989). Mobility, flexibility, 
and continuous learning appear to be the key issues for IS professionals working in an 
information age (Colombo, 1991; Cassidy, 1992).
As the world continues to shrink to a global village there is a need to integrate 
international dimensions into IS courses. This is especially true in the context of 
multinational corporations. Eom (1990) suggests two steps for such integration:
a) Interject global dimensions into introductory IS courses. For example, include 
global communication networks in the telecommunication section of 
introductory computer courses.
b) Existing IS courses should be analysed for opportunities to incorporate 
international dimensions. For example, in the systems analysis and design 
courses some international dimensions which need to be considered are: legal 
regulation of international data flow, systems compatibility (both hardware and 
software) and social and economic considerations.
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Yasin and Green (1991) evaluated the role of business schools in preparing students to 
meet the challenges of the global information age. They proposed the establishment of 
globally compatible computer information systems. They also proposed a globally 
oriented computer education with the following guidelines: a) stress the international 
dimension throughout the curriculum, b) establish programmes to facilitate the mobility 
of students and educators, c) incorporate the free exchange of electronic information 
between countries, d) increase the frequency of international conferencing, e) establish 
standardisation of computer technology and f) establish business sponsored training 
centres.
2.2.10 Miscellaneous Topics 
Practical Projects and Assignments
The education of IS professionals should include practical experience in the 
development of computer based systems (Kallman, 1989-1990; Buckingham, 1991) 
since experiential learning, which integrates theory with practice, is very important 
(Little and Margetson, 1989). It is usually possible to make arrangements with some 
companies for students to carry out real world projects and assignments as part of 
course requirements. Students prefer this arrangement since the problems are "real" 
(Kallman, 1989-1990). Jih, Snyder and Galloway (1988) identified the benefits from 
this approach as: a) students gain exposure to state-of-the-art technology, b) 
interaction with people in a company throughout a project life cycle convinces the 
students that information systems do not exist in a vacuum, c) students gain 
confidence through their work on the project and d) their experience with a real world 
project makes them more attractive to potential employers.
A Process for Developing an Undergraduate MIS Major
Lockwood and Ansari (1988-89) reported a case study at Seattle University, USA, on 
the process and major factors involved in developing an undergraduate MIS major
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within a school of business. Lockwood and Ansari enunciated a 6-step guideline for 
the process: secure administrative commitment, assess student needs/outcomes, 
identify key players, identify resource constraints, propose curriculum recommend­
ations, review and evaluate. The steps are iterative with feedback loops between 
various steps.
Importance of Communication Skills
Simon (1989) highlighted the importance of communication skills for graduates and 
concluded that this need is not being met by business schools or other higher education 
institutions. Rifkm (1987a) highlighted the same problem. Implementation of new 
systems means changes which can be significant and far reaching in effect on the 
organisation especially if the new system is large and complex. One effect is the 
creation of resistance by people in the workplace to the change, either consciously or 
otherwise. Good communication skills help to overcome this resistance and increase 
participation to ensure successful implementation of systems (Reardon, 1987). Other 
surveys have supported a major emphasis on communication skills (Albin and Otto, 
1987; Hunter, 1987; Seeborg and Ma, 1988-1989).
Increasing Importance of Fourth Generation Languages (4GLs)
Simon (1989) reported that business practitioners place more emphasis on 4GLs than 
on traditional third generation computer languages. A similar conclusion was reported 
in a study by Cheney at el (1989).
Project Management
A survey report by Adaptation Ltd for the Association of Project Managers U.K. 
(Coulson-Thomas, 1990) indicated that, while project management is already well 
established in the IT area, over two-thirds of the respondents expected it to increase in 
importance over the next five years. Project management is also seen as one of the 
most important skills for computing personnel in Australia (Cassidy, 1990).
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2.3 Summary
The literature review in this chapter is by no means exhaustive but it does highlight the
variety of important issues relevant to the development of a model IS curriculum. A
number of themes/issues are apparent in the literature and include:
a) The economic imbalance between the "fast" developed nations and the "slow" 
developing nations will worsen if the later do not accelerate their utilisation of 
IT and IS.
b) Developing nations need increased numbers of educated computing 
professionals who have a sound knowledge of and well developed practical 
skills in the development of business computing applications. It is important 
that these nations develop their own professional IS courses at their own 
institutions of higher education. Such courses need to focus on the computer 
application needs of organisations in the public and private sectors and must 
not present only a narrow technical approach to systems development.
c) Industry feels that of all the key IS issues, management/enterprise issues have 
increased in importance and technology issues have declined in importance.
d) There is considerable consensus among American, Australian and European IS 
managers on the most important key issues.
e) Many institutions, particularly the non-business colleges, do not put enough 
emphasis on management issues. In this respect Australian institutions appear 
to place even less emphasis than their American counterparts.
f) Industry prefers graduates to have a strong grounding in verbal and written 
communication skills. They also stress the need for graduates to be skilful in 
solving business application oriented problems.
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g) There is a need for interaction and cooperation with industry to ensure the 
relevance of the IS curriculum.
h) Although the prime issue in IT and IS development in developing nations is 
one of human resources other factors such as socio-political, language, 
cultural, economic and national infrastructure must not be overlooked.
i) Information systems are socio-technical systems and hence IS as a discipline is 
multi-disciplinary encompassing technical areas such as computer science, 
telecommunications, mathematics, logic, and areas of the social sciences 
including marketing, finance, management, organisational behaviour and 
interpersonal communication.
j) IS education should prepare graduates for future mobility, flexibility and 
continuous learning.
k) Specific IS subjects/courses considered very important are:
i. Industry based placements and practical projects and assignments are 
highly desirable for enabling students to integrate theory with practical 
experience and are beneficial to institutions and sponsoring industries.
ii. Practitioners prefer more emphasis to be placed on fourth generation 
than traditional third generation computer languages.




This study develops a model IS curriculum for developing nations such as those in
South-east Asia. In order to establish a basis for the model the following questions
are addressed:
a) Are institutions of higher education in developing nations in South-east Asia 
offering courses which produce IS graduates who meet the needs of industry 
at present?
Will these institutions be producing IS graduates who meet the needs of 
industry in the future, say in five years' time?
b) The questions in a) are also asked in the Australian context.
c) How do the opinions of practising professionals from industry and academics 
from institutions of higher education in these two geographical regions 
compare regarding the present and future importance of commonly taught IS 
topics?
In order to adequately address these questions a survey instrument was constructed.
3.1 The Survey Instrument
3.1.1 The Australian IS Curricula
Lo (1991) collected information from calendars and handbooks of various Australian
institutions, the Australian Computer Society's directory of computing courses
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(Northcote 1986), the Australian Information Systems Academics Directory (Clarke 
1989), course brochures and other material describing current course offerings and 
requirements in the IS area. From these sources a list of commonly taught IS 
curriculum topics was produced. These topics were then classified into three 
categories: a) Information Technology, b) Integrative System Processes, and c) 
Organisational Functions and Management. Each of these categories were 
subdivided into topics and each topic was further subdivided into subtopics. In the 
process Lo took ’’extreme care to review the details of the subject content (not just the 
subject title) and subject descriptions obtained from the various institutions to ensure 
an acceptable level of objectivity in the process" (Lo 1991).
The threefold classification was similar to that suggested by the ACM Curriculum 
Committee (1982) and IFIP/BCS Curriculum Group (1987) and did provide a 
workable taxonomy of the IS knowledge domain. Based on this approach the 
contents of Australian IS curricula were divided into 51 subtopics grouped under 15 
topic headings within three categories as listed below (Ang and Lo 1991a).
A) INFORMATION TECHNOLOGY
1) Computer Systems
(functional structure, hardware architecture, systems software 
and operating systems, logic and computing theory)
2) Programming Systems
(programming languages, fourth generation languages and 
application generators, programming methodologies)
3) Data Systems




(distributed processing, networking technology, telecommuni­
cation standards)
5) Applications Systems
(artificial intelligence, expert systems, graphics, real time 
control, robotics, simulation)
B) INTEGRATIVE SYSTEMS PROCESSES
1) Systems Analysis and Design
(information analysis, data modelling, systems design 
methodologies, software engineering)
2) Management Information Systems
(management information systems theory and concepts, 
automated manufacturing systems, office automation, business 
and accounting systems, decision support systems)
3) Systems Control and Management
(computer system management, electronic data processing 
audit, performance evaluation, project management, systems 
modelling, end-user computing)
4) Project or Practical Experience
(case studies or projects)
C) ORGANISATION FUNCTIONS AND MANAGEMENT




3) Law and Legal Studies
(business laws and legal implications)
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4) Organisational Management
(management principles, organisation behaviour, psychological 
concepts, management of technology)
5) Quantitative and Operations Research Techniques
(quantitative methods, decision science and operations 
research, statistics)
6) Human Issues
(human context, person/machine interface, social concerns, 
interpersonal communication skills)
It is possible to develop different schemes. However, results of this study indicate 
that this classification system provides a useful and workable taxonomy of the IS 
knowledge domain.
3.1.2 The Questionnaire
The 51 subtopics formed the main part of a questionnaire (see Figure 3.1) that was 
used to determine the respondent's perceptions of the importance of each of the 
subtopics at present, and in the future.
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Figure 3.1.
Questionnaire on the Importance of IS Subtopics.
Rank the topics by circling the appropriate number:
a. code: 1 = unimportant, 4 = very important.
b. CURRENT EMPHASIS :- current emphasis at your institution.
FUTURE IMPORTANCE :- your perception of the subject's importance 
five years from now.
CATEGORY A. INFORMATION TECHNOLOGY
1. Computer Systems
functional structure of the computer.
hardware architecture...............
system software and operating systems
logic and theory of computing.......
others(please list)________
2. Programming systems
programming language(s) (please list)
Language (s) __________________________
4GLs and application generators (please 
list package names)
Package names_____________________





1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
FUTURE
IMPORTANCE
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
3. Data Systems
data base concepts and relational theory
data and file structures...............
data base management systems...........
others (please list)____________________
1 2 3 4 1 CM 3 4
1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
T—
1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
4. Communication systems
distributed processing......................
networking (LAN & WAN) and related technology
telecommunication standard ................
others (please list)_________________________
t—1 2 3 4 1—1 2 3 4i—1 2 3 4 1 2 3 4t—1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4




1 2 3 4  1 2 3 4
1 2 3 4  1 2 3 4
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graphics.......................................






1—1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
t—1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
CATEGORY B. INTEGRATIVE SYSTEMS PROCESSES




software engineering and systems
development (prototyping)...........
others (please list)_______
2. Management information systems
management information system
theory and concept..........
automated manufacturing systems 
office information system and
office automation...........
business and accounting systems
decision support systems......
others (please list)___________








4. Project or practical experience
practical case studies or project 
others (please list)_____________
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
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CATEGORY C. ORGANISATION FUNCTIONS AND MANAGEMENT 










micro- and macro- economics........
3. Law and Legal Studies

















interpersonal communication skill, 
(including written and oral) .. . . 
others (please list)______________
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4
1 2  3 4 
1 2  3 4 
1 2  3 4
1 2  3 4 
1 2  3 4
1 2  3 4
Thank you for your assistance. Please return the completed 
form to:
Ang Yang Ang
Dept of Business Systems
The University of Wollongong
P O Box 1144
WOLLONGONG 2500
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Figure 3.2 shows the cover sheet attached to the questionnaire sent to IS academics. 
In particular, academics were asked to indicate the nature of their department, the 
orientation of the course, and the three major employment profiles of graduates.
Figure 3.3 shows the cover sheet sent to practising IS professionals. Respondents 
were asked to indicate the nature of the activities of their organisation and their 
position within the organisation.
These cover sheets were designed to collect demographic data about the Academic 
Departments and Industrial Organisations as well as the respondents themselves.
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Figure 3.2.
Cover Sheet sent to IS Academics.
INFORMATION SYSTEMS QUESTIONNAIRE
This questionnaire contains a list of topics commonly found in Australian Information Systems
courses at the Bachelor degree level. Please rank their relative importance and return the
questionnaire to the address at the end of the form within three weeks.
1. Every topic is to be ranked for its importance according to a four(4)-point scale: 1, 2, 3 and 4
in order of increasing importance, 1 being unimportant and 4 means extremely important.
2. Please make two rankings:
a. the CURRENT emphasis on the topic as implemented in the Information Systems 
course at your institution now, under the "CURRENT EMPHASIS" column, and
b. the FUTURE importance of the topic in terms of your perception of what it will likely 
be in the next five years, under the "FUTURE IMPORTANCE" column
by circling the appropriate number.
3. Blank lines are included for you to enter additional topics where appropriate. Please feel free
to attach additional information.
4. Please also provide a few simple descriptive data about your course:
a. Name of your institution____________________________________________________
b. Number of staff in the department/division/school directly involved in the course_____
c. Total number of students in the entire course (over 3-4 years) _____
d. Average number of graduates per year. _____
For the following questions please tick the appropriate item (you may tick more than one item
if appropriate) :




Business or Accountancy _____
Management _____
other (specify)___________________________________







iii. What are the three major employment profiles of vour graduates
Application Programmer _____
System Programmer _____









Cover Sheet sent to IS Professionals
INFORMATION SYSTEMS QUESTIONNAIRE
This questionnaire contains a list of topics related to information systems in organisations. Please 
rank their relative importance and return the questionnaire to the address at the end of the form as 
soon as possible.
1. Every topic is to be ranked for its importance according to a four(4)-point scale: 1, 2, 3 and 
4 in order of increasing importance, 1 being unimportant and 4 means extremely important.
2. Please make two rankings:
a. the CURRENT emphasis in the industry on the topic as you see it, under the 
"CURRENT EMPHASIS” column, and
b. the FUTURE importance of the topic in terms of your perception of what it will 
likely be in the next five years, under the "FUTURE IMPORTANCE" column
by circling the appropriate number.
3. Blank lines are included for you to enter additional topics where appropriate. Please feel 
free to attach additional information.
4. Please also provide a few simple descriptive data about your company/ organisation:
a. The nature of activities of your company/organisation:
Accounting ---------
Banking, finance, Mortgage, Insurance ---------















Copies of the questionnaire were sent to the following groups:
IS academics in Australian universities.
A list of Australian universities and colleges of advanced education offering 
IS programmes was compiled by Lo in 1989 when the amalgamation of 
universities and colleges of advanced education was still in progress. Copies 
of the questionnaire were sent to the 57 institutions on that list late in 1989. 
Responses were received finally from 33 institutions representing a 58% 
response rate.
Organisations in Australia with significant IS departments
Two hundred organisations with significant IS departments were asked to 
participate in this study in 1990. These organisations were selected from the 
list of the Top 500 Computer Users published in Australian Business (1989). 
Copies of the questionnaire were then sent to those organisations which 
indicated their willingness to participate. Thirty-nine useful responses were 
received. While the number of responses appeared to be disappointing, it was 
felt that since most of the respondents were senior officers in their 
organisations that this enhanced the credibility of the results derived from the 
limited number of responses.
IS academics in five South-east Asian countries
Five nations in South-east Asia were selected, namely Indonesia, Malaysia, 
The Philippines, Singapore and Thailand. The names and addresses of 
universities in Malaysia and Singapore were obtained from the 
Commonwealth Universities Yearbook, (1990). The Embassies of Indonesia, 
The Philippines and Thailand were solicited to supply names and addresses of
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universities offering IS programmes in their respective countries. Lists were 
supplied by embassies from Indonesia and The Philippines. Since no reply 
was received from the Thai Embassy, Thai universities were chosen from The 
World of Learning (1989) and included if they had one or more departments 
of commerce/economics/management, computer science, or computer 
engineering. A total of 65 universities were surveyed producing 29 useful 
responses from 24 institutions representing a 37% response rate.
Organisations in Malaysia with significant IS departments.
Ideally industries in each of the five South-east Asian nations would have 
been surveyed. Unfortunately to do so was prohibitive in terms of the 
logistics, finance and effort for a project of this size. It was decided that the 
survey should be conducted in one nation in the region and the information 
obtained considered as representative of the whole region. There are three 
reasons to justify this decision: a) most of the IS professionals in this region 
undertook their education in Australia, the U.K., Canada or U.S.A., so this 
commonality in formal education ensured the homogeneity of the group, b) 
computerisation is a relatively new phenomenon in all these nations (Rahim 
and Pennings, 1987), with Singapore as a probable exception, c) a majority of 
the organisations in these nations with significant IS departments are 
multinationals. In addition, these South-east Asian nations do face many 
similar problems and challenges discussed in Section 2.2.4.
Malaysia was chosen as representative of the region.
Since there is no published list of computer users in Malaysia, an alternative 
way of selecting target organisations was used. The Trade Index of Malaysia 
(1991) contained lists of companies and organisations by categories and was 
used as the source to target organisations for the survey. Three hundred and
52
seventy organisations including many multinationals from banking, finance, 
accounting, computer, mining, manufacturing, transport, retail and 
government sectors were selected for the survey. 38 useful responses were 
received representing a 10% response rate.
3.3 What Does the Instrument Measure?
As indicated in Figure 3.1. for each subtopic all respondents were asked to make two 
ratings: a) the current emphasis given to the subtopic in the present IS courses or in 
the industry, and b) the perceived importance of the same subtopic in five years' time. 
Ratings were done on a scale of 1 to 4, 1 being unimportant and 4 being extremely 
important. The means of these ratings were calculated for each subtopic and these 
means were then used to rank the subtopics in order of relative importance.
For each subtopic the standard deviation of the ratings assigned by a group was used 
as a measure of the variation in the opinions of that group for that subtopic.
To measure the variation of the ratings assigned by a group across a set of subtopics 
the mean of the standard deviations for each subtopic in the set was calculated.
In addition to assigning a rating to each of the 51 subtopics, the respondents from 
academic institutions (see Figure 3.2) were asked to indicate the programming 
languages and the database management systems taught in the institution and the 
employment profiles of their IS graduates. The respondents from industry (see 
Figure 3.3) were asked to indicate their position category, the type of organisation 




Zuwaylif (1984) was used as the source for statistical analyses conducted on the 
survey results.
Internal Consistency of Responses
A split-half reliability test was used to check for the internal consistency of group 
responses. Responses from each group were divided into two subgroups of equal 
size. For each subgroup the mean rating of each of the 51 subtopics was computed 
and a ranking of the subtopics was produced. A Spearman rank order correlation 
coefficient was calculated which was then corrected (r2 ) using the Spearman-Brown 
formula (Tuckman, 1978). The z equivalent of r 2  was calculated to test for any 
significant correlations between the subgroups. A significant positive correlation 
signifies internal consistency in the responses from that whole group.
Changes in Mean Ratings
A Wilcoxon signed rank test was used to detect significant changes in the mean 
ratings of subtopics for global institutional and industry views.
Relative Importance Rankings
Comparisons between the importance rankings assigned by groups were done using a 
Spearman rank order correlation coefficient.
Chapter 4
Results I: Australian Academics and Professionals
Three groups were surveyed in Australia: a) IS academics in Australian universities,
b) IS professionals currently employed in organisations with significant IS 
departments, and c) IS academics in Technical and Further Education colleges 
(TAPE). This chapter reports the results of these surveys and compares the responses 
from groups a) and b), and from a) and c). These comparisons were selected in order 
to examine the relevance of university based IS courses in the preparation of 
graduates to meet the present and future needs of industry as well as to examine the 
traditional education and training roles played by universities and TAFE colleges in 
producing graduates for employment in the IS industry.
Earlier versions of the analyses presented in this chapter have been published in Ang 
and Lo (1991a, 1991b) and Ang (1992a, 1992b).
4.1 IS Academics in Australian Universities
The first two columns of Table 4.1 show the distribution of the 36 individual 
responses by department types obtained from 33 different institutions. Respondents 
who indicated their host department as Information Systems (IS) were classified 
under the department with that name while those who indicated that their host 
department was one of Business, Management, Accounting or any combination of the 
three were classified under the Business/Management/Accountancy department 
(Bus/Mgmt/Acct). Those from one of, or any combination of Computer Science, 
Information Technology, Computer Engineering, or Library Science were classified
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under the Computer Science + Information Technology department (Comp Sc+Info 
Tech).
Table 4.1
Distribution of responses and split-half reliability coefficients.
Corrected Split-half Reliability (r2)*
Department Type Number of Responses Present Emphasis Future Importance
Information Systems (IS) 14 0.865 0.878
Bus/Mgmt/Acct 10 0.821 0.887
Comp Sc+Info Tech 12 0.820 0.804
All Institutions 33 0.918 0.929
All values shown are significant at the 1 % level.
The values of the Spearman-Brown corrected split-half reliability coefficients (r2) for 
each department type, and for all institutions are displayed in Table 4.1. These values 
indicate that there is very high internal consistency in the responses from all groups.
Table 4.2 displays the various courses offered by the institutions. Some institutions 
offered more than one of the courses listed. Clearly out of the 33 institutions 
responded a large proportion offered Business Systems or Business Systems related 
courses.
Table 4.2.
Courses offered by Australian universities providing IS education.




Business Systems + Computer Science 5
Computer Science + Computer Engineering 1
Information Management 3
Computer Science + Information Science 2




Appendix Table 1 displays at the institutional level:
a) the mean rating and standard deviation (s) of the responses for each 
subtopic in terms of its present emphasis and its future importance.
b) the increase or decrease (inc/dec) in the mean rating from present emphasis 
to future importance for each subtopic together with the 2-tail probability associated 
with each of these changes resulting from the use of the Wilcoxon signed-rank test.
Appendix Tables 2-4 display the same information from responses for each 
department type identified in Table 4.1.
Appendix Table 5 provides a summary of Appendix Tables 1-4 showing at the 
institutional level and at each departmental level:
a) the present and future mean rating of each subtopic.
b) the relative importance ranking of each subtopic with rank 1 being most 
important. These ranks are based on the mean ratings and have been corrected for 
tied ranks.
These tables provide the basis for the analyses of responses from Australian IS 
academics presented in this section.
Using the standard deviations in Appendix Tables 1-4 the mean standard deviation 
across all subtopics and across the 20 most important subtopics identified by each 
department type and at the institutional level are shown in Table 4.3.
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Table 4.3
Means of Standard Deviations of ratings for all subtopics and the 20 subtopics 
considered most important by the Australian University Academics.
Means of Standard Deviations for Importance Ratings 
Department All subtopics 20 top subtopics
Present Future Present Future 2-tail
t-test
Institution 0.799 0.776 0.804 0.695 2.71**
Info Sys 0.717 0.692 0.696 0.642 1.41
Bus/Mgmt/Acct 0.765 0.811 0.796 0.718 1.15
Comp Sc+Info Tech 0.883 0.838 0.883 0.716 3.25*
Significant at the 1% level. 
Significant at the 5% level.
If we compare the present and future mean standard deviations we see that in general 
these decrease in value from present to future across all subtopics and for all groups 
across the 20 most important subtopics. In particular, a 2-tail t-test on the changes for 
the 20 most important subtopics indicates that the changes are significant at the 1% 
and 5% levels at the institutional level and for the Comp Sc+Info Tech departments 
respectively.
Consequently we conclude that there is not a large variation of opinions within each 
group and that there is a tendency for opinions within these groups to become less 
varied concerning the future importance of subtopics than they are regarding the 
present importance of subtopics. This is particularly so when we focus on the 20 
most important subtopics identified by each group.
58
4.1.1 Significant Changes Over the Five Year Period
Considering responses across all institutions, as detailed in Appendix Table 1, the 
results of the Wilcoxon signed-rank tests show that there are 28 subtopics (10 in 
Category A, 11 in Category B and 7 in Category C) which show a significant increase 
in mean rating (at the 1% level of significance) over the five year period. It is 
noteworthy that none of the subtopics showed a significant decrease in mean ratings 
over this period.
These significant changes are shown in the form of bar graphs in Figure 4.1.
Figure 4.1
Subtopics Showing Significant Changes in Mean Ratings (IS Academics).
Category A
4GLs & AppL Generators 
Distributed Processing 
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Simulation
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It should be noted that although a subtopic shows a significant increase in mean rating 
this does not mean necessarily that it will be very important in the future. If a mean 
rating of 2 or below is taken to be unimportant, and 3 or above to be very important, 
then only 10 of the 28 subtopics which show significant changes in mean ratings will 
become very important in 5 years' time. It is interesting that none of these subtopics 
has a mean rating above 3 at present. These 10 subtopics are:
Category A
4GLs & Application Generators 
Distributed Processing 
Networking & Related Technology 
Expert Systems
Category B
Software Engineering & System Development 
MIS Theory & Concepts 





At the institutional level academics are indicating that significantly more attention 
should be given to many of the subtopics but that those listed above should receive 
most attention in the future. The list suggests that subtopics related to application 
oriented tools, management support, and human aspects of computing will require 
increased attention.
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4.1.2 Subtopics with Consistently High Rankings
Appendix Table 5 summarises the mean ratings and rankings of each subtopic. In 
terms of present emphasis importance rankings a number of subtopics show 
consistently high rankings across the three department groups. A subtopic is said to 
have a consistently high ranking if at least two of the three departments rank the 
subtopic among the fifteen most important subtopics.
Thus from Appendix Table 5 the 14 subtopics which have a consistently high ranking 
at present are:
Database Concepts & Relational Theory
Database Management Systems










Software Engineering & Systems Development
Systems Design Methodologies.
These subtopics may be considered as forming the present essential core curriculum 
of an IS course as recommended by Australian university academics.
62
A similar analysis of the future importance rankings identifies the following 17 
subtopics as consistently high ranking:
4GLs & Application Generators 
Database Concepts & Relational Theory 
Database Management Systems 
Data & File Structures 
Data Modelling 




Interpersonal Communication Skills 
MIS Theory & Concepts 
Networking & Related Technology 
Practical Case Study/Projects 
Programming Methodologies 
Project Management
Software Engineering & Systems Development 
Systems Development Methodologies
These subtopics should be taken into account when curriculum designers contemplate 
revising current IS courses. It is noted that, except for the subtopic Programming 
Languages, all the subtopics which are consistently high ranking at present remain so 
in the future. The four subtopics with consistently high ranking in future but not at 
present are 4GLs and Application Generators, Expert Systems, Networking and 
Related Technology and Project Management. Again there is an increased emphasis 
on application tools and management support.
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4.1.3 Changes in Relative Importance Rankings
We now consider the present to future reordering of ranks among the top 15 
subtopics. This gives an indication of the changes in the relative importance of the 
most important subtopics. Figure 4.2 shows the reordering of the top 15 subtopics at 
the institutional level. The subtopics are arranged in order of importance with 
present emphasis on the left and future importance on the right. Changes in the rank 
of each subtopic are highlighted by a line showing upward or downward movement.
Figure 4.2.
Present-to-future movement of rankings: (Australian) Institutions.
Present Emphasis Future Importance
Systems Design Methodologies 
Information Analysis 
Practical Case Study/Proj 
Data Modelling 
D.B. Concepts & Rel. Theory 
Programming Languages 
D.B. Management Systems 
Data & File Structures 
Programming Methodologies 
S.E. & Systems Development 
MIS Theory & Concepts 
Bus & Acct Systems 
Interpersonal Communication Skills 
Accountancy 
Systems Software & O.S 
Decision Support Systems 
End-user Computing 
4GLs & Appl. Generators 
Project Management
Expert Systems
Practical Case Study/Projects 
D.B. Management Systems 
Information Analysis 
Data Modelling 
D.B. Concepts & Rel. Theory. 
Systems Design Methodologies 
S.E. & Systems Development 
4GLs & Appl Generators 
Project Management 
MIS Theory & Concepts 
Decision Support Systems 
Data & File Structures 
Programming Methodologies 




Bus & Acct Systems
Accountancy
Systems Software & O.S.
While a subtopic may move downwards in rank from present to future, its mean 
rating may actually increase over this period. The reason is that other subtopics have 
shown an even greater increase in mean rating. For example, in Figure 4.2, Systems 
Design Methodologies decreases from rank 1 at present to rank 6 in the future but its 
mean rating (see Appendix Table 5) increases from 3.44 to 3.50.
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It is important to note that the ranking of Programming Languages has dropped 
significantly from 6th at present to 18th in the future, while 4GLs and Application 
Generators and Project Management have moved up from 18th and 19th positions 
respectively to a tied rank of 8.5. This indicates the strong view shared by IS 
academics that third generation programming languages will gradually cease to be the 
main tools for software systems development, while 4GLs and application generators 
will increase in importance as systems development tools.
Figures 4.3a, 4.3b and 4.3c represent the present-to-future movements of ranks for 
each of the three department groups. The movements of the ranks among the three 
departments are different reflecting the nature of the discipline of the host 
department. These figures are of value to curriculum designers wishing to take 
individual departmental discipline based views into account.
Figure 4.3a.
Present-to-future movement of rankings: (Australian) Information Systems.
Present Emphasis Future Importance
Data & File Structures 
D.B. Concepts & Rei Th 
D.B. Management Systems 
Programming Methodologies 




Practical Case S tud./Proj 
MIS Theory & Concepts 
Networking & Rei. Tech 
Decision Support Systems 
End-User Computing 
Project Management 
Interpersonal Com. Skills 
Software Eng. & Sys. Dev 
4GLs & Appi. Generators
Distributed Processing
D.B. Management Systems 
Programming Meth 
Information Analysis 
Practical Case StucL/Proj 
Data & File Structures 
D.B. Concepts & Rei Th 
Systems Design Meth 
Data Modelling 
MIS Theory & Concepts 
4GLs & Appi Generators 
Networking & Rei. Tech. 
Decision Support Systems 










Present-to-future movement of rankings: (Australian) Bus/Mgmt/Acct.




Bus. & Acct System  
Practical Case Stud./Proj 
System Design Meth. 
End-User Computing 
Decision Support System  
D.B Management Systems 
D.B Concepts & Rei. Theory 
Finance
MIS Theory & Concepts 
Data & File Structures 
Management Principles 
Organ. Behaviour
4GLs & Appi. Generators 
Project Management
Software Eng & Sys. Dev




Decision Support Systems 
D.B. Management Systems 
Practical Case Stud/Proj 
System Design Meth 
MIS Theory & Concepts 
End-User Computing 
4GLs & Appi. Generators 
Project Management 
Software Eng. & Sys. Dev. 
D.B. Concepts & Rel.Th. 
Finance
Organ. Behaviour
Data & File Structures 
Management Principles
Figure 4.3c.
Present-to-future movement of rankings: (Australian) Comp Sc+Info Tech.
Present Emphasis Future Importance
Programming Languages 1__ __ — ' D.B. Concepts & Rei Th
D.B Concepts & Rei. Theory 2 —  • ___ 25 Practical Case Stud/Proj
Programming Methodologies 3 — — ~~\25 D.B. Management Systems
Practical Case StucL/Proj 4 Programming Meth
System Design Meth. 4 .5 .. / /  ''-'5 Programming Languages
Systems Software And O.S. 65 Data Modelling
Information Analysis S.E. & Systems Dev
D.B Management Systems 8 ^ ^ * 5 ^ - 8 Information Analysis
Data & File Structures ^^-9.5 Systems Design Meth
Data Modelling 95 Project Management
S.E. & Systems Dev 1.5 Systems Software & O.S.
Functional Structure 5 Data & File Structures
Expert Systems Interpersonal Com. Skills
Interpersonal Com. Skills 14------ — — 14.5 Expert Systems
Hardware Architecture 15 > Networking & Rei. Tech.
1 6 ^ \ / ----^"^16.5 Functional Structure
17 16.5
Networking & Rei. Tech. 18--- 18
19 / N. 21
Project Management 2K 21
^ 3 0 Hardware Architecture
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4.1.4 A Comparison of Departmental Views
Figure 4.4a compares the 22 subtopics which are considered by the three department 
groups to be the highest ranking subtopics at present. Twenty two subtopics rather 
than 20 are shown due to tied ranks for some subtopics.
Figure 4.4b provides a similar comparison of subtopics ranked as most important in 
the future by the department groups.
At present there is closest agreement between the IS and Bus/Mgmt/Acct (BUS) 
departments while in the future closest agreement occurs between the IS and Comp 
Sc+Info Tech (IT) departments. The differences in opinion are as one would expect 
considering the nature of the disciplines related to these departmental groupings.
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Figure 4.4a.
Comparison of the twenty-two topics ranked most important at present by the 
(Australian) IS, Bus/Mgmt/Acct (BUS) and Comp Sc+Info Tech (IT) departments.
IS BUS IT SUBTOPICS
* * * Data & File structures
* * * D.B. Concepts & Relational Theory
* * * D.B. Management Systems
* * * Systems Design Methodologies
* * * Programming Languages
* * * Data Modelling
* * * Information Analysis
* * * Practical Case Study/Project
* * * Project Management
* * * Interpersonal Communication Skills
* * * 4GLs and Application Generators
* * MIS Theory & Concepts
* * End-user Computing
* * Decision Support Systems
* * Business And Accounting Systems
* * Person/Machine Interface
* * Networking & Related Technology
* * Software Eng. & Systems Development
* * Programming Methodologies
* Distributed Processing
* Telecommunication Standards







* System Software & Operating Systems.
* Functional Structure
* Hardware Architecture
* Logic and Theory of Computing
* Quantitative Methods




Comparison of the twenty-two subtopics ranked most important in five years’ time by 
the (Australian) IS, Bus/Mgmt/Acct (BUS) and Comp Sc+Info Tech (IT) departments.
IS BUS IT SUBTOPICS
* * * D.B. Concepts & Relational Theory
* * * D.B. Management Systems
* * * Systems Design Methodologies
* * * Data Modelling
* * * Information Analysis
* * * Practical Case Study/Project
* * * MIS Theory & Concepts
* * * End-user Computing
* * * Decision Support Systems
* * * Project Management
* * * Interpersonal Communication Skills
* * * 4GLs and Application Generators
* * * Networking & Related Technology
* * * Software Eng. & Systems Development
* * Person/Machine Interface
* * Distributed Processing
* * Expert Systems
* * Programming Methodologies
* * Data & File structures
* * Programming Languages




* Business And Accounting Systems
* finance
* Management of Technology
* Office I.S. & Office Automation
* System Modelling
* EDP Audit
* System Software & Operating Systems
* Functional Structure
* Logic and Theory of Computing
* Telecommunication Standards
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4.1.5 DBMS Packages Used and Programming Languages Taught
Table 4.4 shows the number of institutions using a given DBMS package. A large 
variety of packages are being used. However, only those used by two or more 
institutions have been listed here. Mainframe SQL based packages (SQL, Ingres, and 














Table 4.5 shows the number of institutions teaching a given programming language 
in their IS courses. Only those languages taught by two or more institutions are 
listed. COBOL and Pascal occupy the top two positions followed by C.
Table 4.5. 
Languages taught.










4.1.6 Employment Profiles of Graduates
Table 4.6 shows the employment profiles of graduates. Business Analyst forms the 
largest position category followed closely by Application Programmer.
Table 4.6.
Employment Profile.







4.1.7 Summary of the Views of Australian IS Academics
The responses obtained from the survey of Australian IS academics were found to be 
internally consistent both at an institutional level as well as within each of the three 
department groupings (IS, Bus/Mgmt/Acct, Comp Sc+Info Tech). Variations of 
opinion were found to be small at the institutional and department group levels with a 
tendency for variations in responses within these groups to decrease as respondents 
considered the future importance of subtopics.
There was general agreement that:
a. In future significantly more attention should be given to subtopics dealing 
with 4GLs and application tools, management support, and human aspects of 
computing.
b. In the future there will be a significant decrease in the importance of teaching 
third generation programming languages.
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c. IS and Bus/Mgmt/Acct academics show close agreement on the importance 
ranking of subtopics at present but the Comp Sc+Info Tech academics 
indicated that in future their preferred subtopics will be in much closer 
agreement with the IS academics than at present.
d. SQL based DBMS are the most popular packages used followed by 
microcomputer based dBASE, while COBOL and Pascal are the most popular 
programming languages taught.
4.2 Practising IS Professionals from Australian Organisations
Table 4.7 shows the distribution of responses from 39 organisations across the four 
industry sectors: Accounting/Banking, Computing, Mining/Manufacturing, and 
Public Service sectors. One respondent (Unknown) did not indicate the organisation 
type in which he/she worked. Results from split-half reliability tests indicate that 
there is very high internal consistency in responses from all sectors.
Table 4.7
Distribution of responses and split-half reliability coefficients.
Sector Type Number of Responses
Corrected Split-half Reliability (r2)* 
Present Emphasis Future Importance
Accounting/Banking 11 0.863 0.847
Computing 9 0.598 0.838
Mining/Manufacturing 10 0.814 0.921
Public Service 8 0.858 0.781
Unknown 1
Industry as a Whole 39 0.941 0.929
* All values are significant at the 1% level.
Table 4.8 indicates the nature of the positions held by the respondents. A significant 
number of respondents describe their positions as Management or MIS/EDP 
Administrator. Four respondents (Unknown) did not indicate their positions.
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Table 4.8
Position category of respondents






Appendix Tables 6-10 present details of the industry responses as a whole and for 
each industrial sector identified in Table 4.7. Mean ratings for each subtopic, changes 
in the means from present to future, standard deviations of ratings and the 2-tail 
probabilities for the Wilcoxon signed-rank test are presented in those tables. 
Appendix Table 11 is a summary of the mean ratings together with the relative 
importance rankings of each subtopic. As in Section 4.1 these tables form the basis 
for the analyses of responses from IS practising professionals presented in this 
section.
Table 4.9 indicates that there is not a large variation of opinions about the ratings of 
subtopics within any of the industry sectors or the whole industry group. 
Furthermore, variations in opinions about the present ratings of subtopics are 
decreased when the future importance of subtopics is considered. This is particularly 
so when the 20 most important future subtopics are considered.
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Table 4.9
Means of Standard Deviations of ratings for all subtopics and the 20 subtopics 
considered most important by the Australian Industry sectors.
Mean of Standard Deviations for Importance Ratings 
Sector Type All subtopics 20 top subtopics
Present Future Present Future 2-tail
t-test
Industry as a whole 0.806 0.812 0.803 0.707 2.79*
Accounting/Banking 0.837 0.825 0.786 0.722 0.925
Computing Industry 0.761 0.774 0.745 0.654 1.58
Mining/Manufacturing 0.677 0.693 0.667 0.573 2.42**
Public Service 0.783 0.768 0.712 0.598 2.04**
Significant at the 1% level. 
Significant at the 5% level.
4.2.1 Significant Changes Over the Five Year Period
For industry as a whole, from Appendix Table 6, we see that Wilcoxon signed- 
rank tests indicate that, at the 1% significance level, there are 34 subtopics 
showing significant changes in their present to future mean ratings (11 in 
Category A, 13 in Category B and 10 in Category C). Of these 34 subtopics 32 
show a significant increase in mean rating while 2 show a significant decrease in 
mean rating.
These changes are shown in bar graphs in Figure 4.5.
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Figure 4.5.
Subtopics Showing Significant Changes in Mean Ratings (Industry Professionals).
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4GLs & Appi. Generators 
D.B. Concept & ReL Th.
Distributed Processing 
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Using the same criteria as in Section 4.1.1 for very important and unimportant mean 
ratings we see that of those subtopics which show significant changes in mean rating 
only the following 22 will be considered as being very important in the future:
Category A
4GLs & Application Generators 
Database Concepts and Theory 
Distributed Processing 





Software Engineering and System Development
MIS Theory and Concepts















Clearly, industry wants to see significantly more attention paid to application 
tools, management support, human aspects of computing, accountability 
(performance evaluation) and business oriented subjects.
4.2.2 Subtopics with Consistently High Rankings
Appendix Table 11 summarises at both the industry and industry sector levels the 
mean ratings and importance rankings of each subtopic. In terms of present emphasis 
rankings, 11 subtopics show consistently high rankings across the four sectors. A 
subtopic shows a consistently high ranking if at least three of the four sectors rank the 
topic among the fifteen most important subtopics. The 11 subtopics are:
System Software and Operating Systems
Programming Languages
Database Concepts and Theory





Business & Accounting Systems
End-user Computing
Interpersonal Communication Skills
These subtopics may be considered as forming the present essential core curriculum 
of an IS course as perceived by the industry practising professionals.
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A similar analysis of the future importance rankings identifies the following 11 
subtopics as consistently high ranking:
4GLs & Application Generators 
Database Concepts and Theory 
Database Management Systems 
Distributed Processing 
Networking & Related Technology 
Information Analysis 
Systems Design Methodologies 




Clearly there have been some significant changes in the minds of the practising 
professionals as to what will constitute the most important curricula elements for IS 
education in the future: 4GLs and application tools will replace the traditional 
programming languages (though the timing is uncertain), distributed processing will 
be more prominent and management support related subjects will become 
increasingly important.
4.2.3 Changes in Relative Importance Rankings
The reordering of ranks among the top 15 subtopics for the industry as a whole and 
for each individual sector are shown in Figures 4.6 and 4.7a-d.
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F igure 4.6.
P resen t-to-fu ture m ovem ent o f rankings: (A ustralian) Industry.
Present emphasis Future importance
Bus. & Acct. Systems 
Data & File Structures 
Information Analysis 
Programming Languages 
D.B. Management Systems 
Systems Software & O.S. 
D.B. Concepts & Rei. Theory 
Interpersonal Com. Skills 







Networking & Rei. Tech.
4GLs and Appi Generators 





Networking & Rei. Tech 
Information Analysis 
Decision Support Systems 
D.B. Concepts & Rei Theory 
Interpersonal Com. Skills 
Project Management 
Bus. & Acct. System 
Distributed Processing 
D.B. Management Systems 
Data Modelling 
Systems Design Medi.
4GLs & Appi. Generators 
Graphics
Software Eng. & Sys. Dev.
Accountancy
Data & File Structures
Finance
Systems Software & O.S. 
Programming Methodologies
Programming Languages
For industry as a whole the ranking of Programming Languages decreases 
significantly from 4th position at present to 37th in the future. In fact it is one of the 
only two subtopics which show a significant decrease in mean rating over the five 
year period. In contrast, the subtopic 4GLs and Application Generators has moved 
from rank 21 to 13 over the same period. The professionals are indicating that 4GLs 
and Application Generators will replace third generation programming languages as 
tools for software design and development in the years ahead.
A number of subtopics exhibit a dramatic increase in relative importance. These are: 
Decision Support Systems, Graphics, Distributed Processing, Networking and Related 
Technology and End-user Computing. Others such as: Data and File Structures, 
Systems Software and Operating Systems and Programming Methodologies show a
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dramatic decrease in relative importance. The professionals are indicating that some 
theoretical subjects should be de-emphasised and more attention should be given to 
distributed processing and related areas, as well as subtopics related to management 
support.
Figures 4.7a-d highlight the different views of professionals from different industrial 
sectors. These figures are of value to curriculum designers preparing courses to meet 
the needs of particular industry sectors.
Figure 4.7a.
Present-to-future movement of rankings: (Australian) Accounting/Banking.
Present emphasis Future importance
Project Management 
Data & File Structures 
Programming Languages 
Business & Acct System  
Information Analysis 
Systems Design Methodologies 
D.B. M anagementsystem  
Telecommunication Standards 




Systems Software & O.S. 
Performance Evaluation 
EDP Audit 
D.B. Concepts & Rei. Theory 
Networking and related Tech.
Data Modelling 
4GLs & Appi. Generators 
Programming Methodologies
Person/machine Interface
Software Eng. & Sys. Dev.




Decision Support Sys System  
Information Analysis 
Networking & Rei Tech. 
End-user Computing 
Business & A cct System 
Systems Design Methodologies 
Interpersonal Com. Skills 
Accountancy 
D.B. Management System 
D.B. Concepts & Rei Theory 
Person/machine Interface 






4GLs & Appi. Generators 
EDP Audit
Data & File Structures 
Finance





P resent-to-fu ture m ovem ent o f rankings: (A ustralian) C om puting Industry.
Present emphasis Future importance
Systems Software & O.S. 1
Business & Acct. System 2'
Interpersonal Com. Skills 5.
Office I.S. & Office Auto. 5̂
Networking & Rei. Tech. 5*





D.B. Management Systems 10
D.B. Concepts & Rei. Theory 10.
Human Context 16'
Accountancy 16 
Project Management 16' 
Graphics 16/
Telecommunication Standards 16.
Distributed Processing 1 (
Hardware Architecture 1 (
Management Principles 23. 
4GLs & Appi Generators 23 5/  
Management of Technology 23.5/  
Marketing 23.5'
.1 Networking & Rei. Tech.
.2 End-user Computing 
Distributed Processing 
.5 Management Principles
Decision Support System  
5̂ Graphics
8.5 Interpersonal Com. Skills 
,8.5 Human Context
1.5 Project Management
,8 5  4GLs & Appi. Generators 
/ 12.5 Person/machine Interface 
^12.5 Management o f Tech.
,12.5 Marketing 
“12.5 Information Analysis 
165  Organisational Behaviour 
'16.5 Business & A cct System 
'16.5 Office I.S. & Office Auto 
*16.5 D.B. Concepts & Rei. Theory
'225 Data Modelling
22.5 D.B. Management Systems, 
-22.5 Telecommunication Standards
28.5 Systems Software & O.S.
Organisational Behaviour 30 // N
\  \ \  32 Accountancy
Person/machine Interface 34
\  \  35 Programming Languages




P resen t-to-future m ovem ent o f rankings: (A ustralian) M ining/M anufacturing.
Present emphasis Future importance
Programming Languages 
Interpersonal Com. Skills 
Accountancy 
Programming Methodologies 
Bus. & Acct. System 
Data & File Structures 
D.B. Concepts & Rel. Theory 
Systems Design Methodologies 
Data Modelling 
Information Analysis 
Software Eng. & Sys. Dev. 
D.B. Management System 




Practical Case Stud./Project 
Networking & Rel. Tech. 
End-user Computing
Decision Support System 
Distributed Processing
4GLs & Appi Generators
D.B. Concepts & Rel Theory 
Systems Design Methodologies 
Data Modelling 
Networking & Rel. tech. 
Interpersonal Com. Skills 
End-user Computing 
D.B. Management System  
Information Analysis 
Decision Support System 
Software Eng. & Sys. Dev.
Data & File Structures 
Practical Case Stud./Project 









Systems Software & O.S.
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Figure 4.7d.
P resent-to-fu ture m ovem ent o f rankings: (A ustralian) Public Service.
Present emphasis Future importance
Information Analysis 
D.B. Management System 
D.B. Concepts & Rei. Theory 
Data Modelling 
Data & File structure 
End-user Computing 
Bus. & Acct. System 
Software Eng. & Sys. Dev. 
Systems Design Methodologies 
Systems Software & O.S. 
Networking & Rei. Tech. 
Programming Methodologies 
4GLs & Appi. Generators 
Practical Case Stud./Project 
Management of Technology 
Finance 
Project Management 
MIS Theory & Concepts 







D.B. Concepts & Rei. Theory 
Bus. & Acct. System 
Networking & Rei. Tech.
D.B. Management System 
Performance Evaluation 








Decision Support System 
Systems Design Methodologies 
4GLs & Appi. Generators 
Data & File Structures 
Software Eng. & Sys. Dev. 
Systems Software & O.S.
MIS Theory & Concepts 
Practical Case Stud./Project 
Management o f technology 
Programming Methodologies
4.2.4 A Comparison of Industry Sector Views
In order to describe the different views of the four sectors, twenty subtopics 
considered most important by each sector are displayed in Figures 4.8a and 4.8b 
(more than twenty subtopics are listed for some sectors due to ties in ranking). Figure 
4.8a compares subtopics considered to be of current importance while Figure 4.8b 
compares subtopics of future importance. This information is useful for curriculum 




Comparison of the twenty topics ranked most important at present by (Australian) 
Accounting/Banking (Sect.l), Computing (Sect.2), Mining/Manufacturing (Sect.3), 
and Public Service (Sect.4).
Sect. 1 Sect.2 Sect.3 Sect.4 SUBTOPICS
* * * * Project Management
* * * * Data and File structure
* * * * Programming Languages
* * * * Business and Accounting Systems
* * at * Information Analysis
* * at Ot Database Management System
* * Ot at Interpersonal Communication Skills
* * at at Systems Software and Operating Systems
* * at Ot D.B. Concepts and Related Theory
* * Ot Ot Data Modelling
* * Ot Telecommunication Standards
* * at Accountancy
* * at Network and Related Technology
* * at End-user Computing
* Ot 4GLs and Application Generators
* * Practical Case Study/Projects
* Ot * Finance
* * * Systems Design Methodologies






* Of Hardware Architecture
* * at Office I.S. and Office Technology
* Management of Technology
* MIS Theory and Concepts
* * Programming Methodologies
Ot * Software Eng. and Systems Development




Comparison of the twenty topics ranked most important in five years' time by 
(Australian) Accounting/Banking (Sect.l), Computing (Sect.2), Mining/ 
Manufacturing (Sect.3), and Public Service (Sect.4).
Sect. 1 Sect.2 Sect.3 Sect.4 SUBTOPICS
* * * * Project Management
* * * * Decision Support Systems
* * * * Information Analysis
* * * * Networking and Related Technology
* * * * End-user Computing
* * * * Business and Accounting Systems
* * * * Interpersonal Communication Skills
* * * * D.B. Concepts and Related Theory
* * * * Distributed Processing
* * * * 4GLs and Application Generators
* * Person/machine Interface
* * * Graphics
* * * Management of Technology
* * Telecommunication Standards
* * Programming methodologies
* * * Database Management Systems
* * * Software Eng. and Systems Development
* * * Systems Design Methodologies
* * * Data Modelling
* * Accountancy





* Practical Case Study/Project




* Systems Software and Operating Systems
There appears to be a convergence of opinions between professionals from the 
Accounting/Banking and Mining/Manufacturing sectors. They agree on 15 subtopics 
at present and on 18 subtopics in future. Computing and Public Service sectors 
appear to diverge. They agree on 14 subtopics at present but this number is reduced 
to 10 in the future. There is no sign of either convergence or divergence of opinion 
between other sectors.
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4.2.5 DBMS Packages and Programming Languages Used
Table 4.10 shows the number of organisations using a given package. Only those 
packages used by two or more organisations are listed. Oracle is the most popular 












Oracle 3 2 1 2 8
PowerHouse 2 1 1 4
Focus 3 3
Ingres 1 1 1 3
dB ASE 1 1 2
SQL 1 1 2
Mantis 2 2
Table 4.11 shows the programming languages used in the various industry sectors. 
Unquestionably COBOL is the most popular language used by all sectors while C is 












COBOL 8 4 7 5 24
C 3 1 4 8
FORTRAN 3 2 5
RPG 3 1 4
BASIC 1 1 2
Pascal 1 1 2
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4.2.6. Summary of the Views of Australian IS Professionals
The following summarises the analyses presented in this section:
a. There is very high internal consistency in the responses and little variation in 
the ratings of subtopics in terms of their present and future importance.
b. More attention should be given to application tools, management support, 
human aspects of computing and accountability in commercial settings. There 
will be significant decrease in the importance of Programming Languages and 
Hardware Architecture.
c. In the future the opinions of professionals from Accounting/Banking and 
Mining/Manufacturing sectors appear to converge, while those from 
Computing and Public Service sectors appear to diverge.
d. Oracle is the most popular DBMS package used in industry. COBOL is the 
most popular programming language used, while C is important in the 
Accounting/Banking and Mining/Manufacturing sectors.
4.3 IS Academics in Australian TAFE Colleges
At present there are approximately 90 TAFE colleges in Australia preparing 
computing para-professionals. TAFE computing courses may be viewed as a 
subset of bachelor degree courses in computing and there are advanced standing 
arrangements for TAFE graduates who wish to proceed to degree level study at 
universities. In due course TAFE colleges will produce a significant number of 
computing personnel for the workplace. Although a survey of TAFE academics 
was not the main aim of this study, the opinions of TAFE academics helps to 
highlight the range of IS education and training available in Australia and the 
future direction of IS courses. Consequently, 84 TAFE colleges offering
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certificates and diplomas in computing were surveyed. Thirty-seven useful 
replies were received representing a 44% response rate.
Appendix Table 12 gives the details of the mean ratings, standard deviations, 
increases/decreases in mean ratings and the importance rankings of each subtopic 
together with the 2-tail probabilities for the Wilcoxon signed-rank tests.
4.3.1 Significant Changes Over the five Year Period
In Appendix Table 12 the results of Wilcoxon signed-rank tests indicate that there are 
11 subtopics in Category A, 13 in Category B, and 5 in Category C which show 
significant changes in mean ratings, at the 1% significance level, over the five year 
period. These subtopics and changes are illustrated in the bar graphs of Figure 4.9.
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Figure 4.9.
Subtopics Showing Significant Changes in Mean Ratings (TAFE Academics).
4GLs & Appi. Generators 
D.B. Concepts & ReL Th.
Data & File Structures 
D.B. Management Systems 
Distributed Processing 
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tM3 Present emphasis ■■ Future Importance
Information Analysis 
Data Modelling 
S'ware Eng. & Sys. Dev. 
MIS Theory & Concepts 
Automated Manu. Sys. 
Office IS & Office Auto. 
Decision Support System 
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From Figure 4.9 only 3 of the subtopics (D.B. Management Systems, Data and File 
Structures, and Interpersonal Communication Skills) showing significant changes in 
mean ratings are considered very important at present and there are only 8 subtopics 
considered to be very important in five years' time. These subtopics are:
4GLs & Application Generators 
D.B. Concepts & Relational Theory 
Data & File Structures 
D.B. Management Systems 




TAFE academics indicate that 4GLs and Application Generators, human aspects, 
databases and related subtopics should be given more emphasis in the future.
4.3.2 Changes in Relative Importance Rankings
The reordering of importance rankings of the top 15 subtopics from the present to the 
future is illustrated in Figure 4.10.
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Figure 4.10.
Present-to-luture movement of rankings: TAPE Colleges.
Present Emphasis Future Importance
Programming Languages 
Programming Methodologies 
Practical Case Studies/Projects 
Systems Software and O.S. 
Data Base Management Systems 
Interpersonal Com. Skills 
Data & File Structures 
Business and Accounting Systems 
Functional Structure of Computers 
Information Analysis 
Systems Design Methodologies 
Data Base Concepts and Rei. Theory 
Accountancy 
4GLs and Application Generators 
Hardware Architecture 
End-user Computing





















Practical Case Studies/Projects 
Data Base Management Systems 
Networking & Related Technology 
Interpersonal Com. Skills 
Systems software and O.S.
4GLs and Application Generators 
Programming Languages 
Programming Methodologies 
Data and File Structures 
Data Base Concepts and Rei. Theory 
Business and Accounting Systems 
End-user Computing 
Information Analysis 
Systems Design Methodologies 
Distributed Processing
Functional Structure of Computers 
Accountancy
Hardware Architecture
Networking and Related Technology, 4GLs and Application Generators, and 
Distributed Processing show significant increases in rankings over the period, while 
Functional Structure of Computers, Hardware Architecture, Programming Languages 
and Programming Methodologies exhibit significant decreases in their rankings over 
the same period.
4.3.4 DBMS Packages Used and Program m ing Languages Taught
Table 4.12 shows the DBMS packages used by TAFE colleges. Although there are a 
large variety of packages being used, a package is listed only if it is used by two or 
more colleges. The most popular packages are mainframe SQL-based DBMS 










Table 4.13 shows the number of colleges teaching a given programming language in 
their IS courses. Again a programming language is listed only if it is taught by 2 or 












4.3.5 Employment Profiles of Graduates
Table 4.14 displays the employment profiles of graduates.
Table 4.14. 
Employment Profile.
Position Category Number of responses
Application Programmer 23








TAFE colleges tend to prepare their graduates for routine operational type 
maintenance positions as indicated by the position categories: Computer Operator, 
Data Processing Personnel, and Hardware Maintenance with Application Programmer 
being the biggest single position category. The employment profiles are consistent 
with the emphasis of the IS courses offered by TAFE colleges.
4.3.6 Summary of the Views of IS Academics in TAFE Colleges
The results of analyses show that:
a. TAFE academics tend to emphasise technical and applied aspects in their 
courses and in the future they express the need to increase the emphasis on 
theoretical aspects.
b. 4GLs and Application Generators will be increasingly important as systems 
development tools in the future.
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c.. The most popular DBMS packages are mainframe SQL-based followed by 
dBASE. The most popular programming languages taught are COBOL, C 
and Pascal.
4.4 A Comparison Between the Views of Australian University 
Academics and Practising IS Professionals
We now compare the responses received from Australian university IS academics 
with those from the Australian practising professionals.
4.4.1 A Comparison of the Importance Rankings
The importance rankings of all 51 subtopics from both groups were compared using 
Spearman rank order correlation coefficients. Table 4.15 shows the coefficients 
resulting from the comparison of rankings related to the present and future 
importance of subtopics.
Table 4.15.
Spearman rank order correlation coefficients for the 51 subtopics.
Present 0.739*
Future 0.736*
* Significant at 1% level.
There is significant agreement between the two groups on the rankings of subtopics 
for both present and future importance.
4.4.2 Very Important and Unimportant Subtopics
Table 4.16 is extracted from Appendix Tables 1 and 6. It displays for both academics 
and professionals the number of subtopics which are considered to be very important 
or unimportant at present and in the future.
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Table 4.16.
Number of subtopics with mean ratings of 3 or more and those with 





Number of subtopics with 
mean ratings of 3 or more 9 21 13 31
Number of subtopics with 
mean ratings of 2 or less 6 3 6 1
Both groups indicate that in future more emphasis must be given to a larger number 
of subtopics than at present. This is markedly so in the case of the practising IS 
professionals.
4.4.3 Significant Changes in Mean Ratings
Table 4.17 summarises the number of subtopics showing a significant change in 
mean rating for both academics and professionals. There is strong agreement 
between the academics and professionals on those subtopics which will become 
significantly more important in the future.
Table 4.17.
The number of subtopics showing significant changes in mean ratings.
Category Common to both 
Academics and Professionals
Academics only Professionals only
A 8 2 3
B 10 1 3
C 6 1 4
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4.4.4 Changes in Relative Importance Rankings
From Figures 4.2 and 4.6 we see that both groups agree that in the future the 
following 6 subtopics will decrease in relative importance ranking:
Business & Accounting Systems 
Data & File Structures 
Programming Languages 
Systems Software & Operating Systems 
Accountancy
Programming Methodologies
They agree that the following 6 subtopics will increase in relative importance 
ranking:
End-user Computing 
Networking and Related Technology 
Decision Support Systems 
4GLs & Application Generators 
Project Management
Software Engineering & Systems Development
4.4.5 A Comparison of the Present and Future Highly Ranked Subtopics
Figure 4.11 indicates the twenty most highly ranked subtopics for both groups at 
present and in the future.
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Figure 4.11.
Comparison of the twenty subtopics ranked most important by Australian university 





* * * * Database Concepts and Relational Theory
* * * * Database Management Systems
* * * * Information Analysis
* * * * Data Modelling
* * * * Systems Design Methodologies
* * * * Business and Accounting Systems
* * * * Project Management
* * * * End-user Computing
* * * * Interpersonal Communication Skills
* * * Programming Languages
* * * Programming Methodologies
* * * Practical Case-study/Projects
* * * Data and File Structures
* * Systems Software and Operating Systems
* * * Accountancy
* * * 4GLs and Application generators
* * * Software Engineering and Systems Development
* * * Decision Support Systems
* * MIS Theory and Concepts
* Functional Structure
* * Distributed Processing
* * Person/Machine Interface
* Expert Systems
* * * Networking and Related Technology
* * Office I.S. and Office Automation





* Management of Technology
Figure 4.11 shows a high degree of agreement between the academics and 
professionals on what constitutes the most important subtopics in an IS curriculum 
both currently and in five years' time. They agree on 15 out of 20 subtopics in both 
cases.
Both groups agree that:
a. Social and human centred aspects of computing will become more important 
as evidenced by the inclusion of the subtopic Person/Machine Interface and
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supported by the increased significance of the subtopics Human Context and 
Social Concerns (see Figures 4.1, 4.5).
b. Technical subjects such as Systems Software and Operating Systems and 
Functional Structure should be de-emphasised.
c. Management support aspects of IS should be emphasised as evidenced by the 
future inclusion of subtopics such as Expert Systems and Decision Support 
Systems.
d. Networking and distributed processing will have increased future importance.
At present Programming Methodologies and Programming Languages are considered 
to be important by the academics and the professionals. However, in the future only 
the academics retain these subtopics in their top 20 list but with lower rankings than 
at present (see Figure 4.2). The professionals introduce the subtopic 4GLs and 
Application Generators into their future top 20 list while the academics indicate that 
this subtopic is important at present and will be of increased importance in the future.
In general the professionals de-emphasise subtopics based on the study of rigorous 
theoretical issues and place much more importance on subtopics with a business 
application orientation. The academics retain most of the subtopics they consider 
important at present, although they reorganise them in terms of their relative 
importance, and introduce as important new subtopics Networking and Related 
Technology, Distributed Processing, Expert Systems and Person/Machine Interface.
4.4.6 DBMS Packages Used and Programming Languages Taught
Table 4.18 shows the DBMS packages used by universities and industry. SQL and 
microcomputer based DBMS packages are the most popular in the university setting
98
while mainframe based packages are the ones used by industry. This is not surprising 
since the organisations surveyed are among the largest computer users in industry.
Table 4.18.
DBMS Packages used.
Package Number of Institutions 
using the package
Number of Organisations 
using the package
Total
SQL 14 2 16
dBASE 14 2 16
Oracle 6 8 14
Ingres 6 3 9
PowerHouse 3 4 7
Focus 3 3 6
As indicated in Table 4.19, COBOL is the most popular language taught by 
universities and used by industry. The next most popular language taught by 
universities is Pascal, followed by C. In industry however C is the second most 
popular language and Pascal is not used by many organisations.
Table 4.19.
Languages taught by institutions and used by industry.
Language Number of Institutions 
teaching the language








4.5 A Comparison Between the Views of Academics from 
Australian Universities and TAFE Colleges
This comparison is intended to highlight the present and future roles played by 
university and TAFE courses in the preparation of graduates for employment in the 
various positions available in the IS industry.
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4.5.1 A Comparison of the Importance Rankings
Table 4.20 shows close agreement at present and in the future between the two 
groups of academics on their importance rankings of all 51 subtopics.
Table 4.20.
Spearman rank order correlation coefficients for the 51 subtopics.
Present 0.756*
Future 0.764*
Significant at 1%  level.
4.5.2 Very Important and Unimportant Subtopics
Table 4.21 is extracted from Appendix Table 5 and 12 using the previous definitions 
of very important and unimportant subtopics.
Table 4.21.
Number of subtopics with mean ratings 3 or more and those with 





Number of subtopics with 
mean ratings of 3 or more 9 21 7 14
Number of subtopics with 
mean ratings of 2 or less 6 3 20 9
Both groups have at least doubled the number of subtopics they consider to be very 
important in the future compared to the number they consider to be very important at 
present. This has been accompanied by an approximate halving of the number of 
unimportant subtopics.





Data and File Structures 
Database Management Systems 
Practical Case Studies/Projects
At present 4 subtopics are considered very important only by the university 
academics:




and 2 subtopics are considered very important only by TAFE academics:
System Software and Operating Systems 
Interpersonal Communication Skills.
At present university academics place emphasis on theoretical aspects as evidenced 
by the inclusion of the subtopics Database Concepts and Relational Theory, 
Information Analysis, Data Modelling and Systems Design Methodologies, whereas 
TAFE academics are concerned with technical and applied aspects.
In the future both groups consider the following 13 subtopics to be very important:
Programming Languages 
Programming Methodologies 
Data and File Structures 
Database Management Systems 
Practical Case Studies/Project
101
Database Concepts & Relational Theory 
4GLs & Application Generators 
Networking and Related Technology 
Information Analysis 
Systems Design Methodologies 
Business & Accounting Systems 
End-user Computing 
Interpersonal Communication Skills




Decision Support Systems 
Project Management 
Data Modelling
Software Engineering and Systems Development 
MIS Theory and Concepts 
Person/Machine Interface
and System Software and Operating Systems is considered very important only by 
TAPE academics.
The number of subtopics considered very important has significantly increased for 
both academic groups, particularly in the case of university academics. University 
academics are increasingly concerned with management support as indicated by the 
inclusion of the subtopics Expert Systems and Decision Support Systems as well as 
human aspects of computing including the Person/Machine Interface. TAFE 
academics place increasing emphasis on theoretical aspects with the inclusion of the
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subtopics Information Analysis, Systems Design Methodologies and Database 
Concepts and Relational Theory.
4.5.3 Significant Changes in Mean Ratings
Table 4.22 summarises the number of subtopics in each category with significantly 
changed mean ratings.
In categories A and B both groups show reasonable agreement on the subtopics with 
significantly increased mean ratings. However, they have different views regarding 
those subtopics in category C.
It is noteworthy that a significant increase in mean rating does not necessarily mean 
that the subtopic will become very important in the future. For university academics 
only 18 out of the 28 subtopics showing a significantly increased mean rating actually 
become very important in the future. For TAFE academics the corresponding 
proportion is 21 out of 29.
Table 4.22.
The number of subtopics showing significant changes in mean ratings.
Category Common to both University Academics only TAFE Academics only 
University and TAFE Academics
A 8 2 3
B 11 0 2
C 3 4 2
4.5.4 Changes in Relative Importance Rankings
From Figures 4.2 and 4.10 we see that both groups agree that in the future the 




Systems Software & Operating Systems
Data & File Structures




They agree that the following 4 subtopics will increase in relative importance 
ranking.
Practical Case Studies/Projects 
Database Management Systems 
4GLs & Application Generators 
End-user Computing
4.5.5 A Comparison of the Present and Future Highly Ranked subtopics











* * * * Programming Languages
* * * * Programming Methodologies* * * * Database Concepts and Relational Theory* * * * Data and File Structures
* * * * Database Management Systems
* * * * Information Analysis
* * * * Data Modelling
* * * * Systems Design Methodologies
* * * * Business and Accounting Systems
* * * * End-user Computing
* * * * Practical Case-study/Projects
* * * * Interpersonal Communication Skills
* * * * 4GLs and Application generators
* * * Project Management
* * Software Engineering & Systems Development
* * MIS Theory and Concepts
* * Decision Support Systems
* * Accountancy
* * * Systems Software and Operating Systems
* * * Functional Structure
* * * Networking and Related Technology
* * Distributed Processing
* Expert Systems
* Person/Machine Interface
* Logic and Theory of Computing
* Hardware Architecture
* * Office I.S. and Office Automation
* Graphics
* Telecommunication Standards
At present and in the future both groups agree on 16 of their top 20 subtopics. 
However, when we consider the relative importance of these subtopics we find that:
a) Both groups show significant agreement on their rankings of the present top 
20 subtopics. The Spearman rank order correlation coefficient was significant at the 
5% level.
b) There is no significant correlation (at the 5% level) between the rankings of 
the future top 20 subtopics for these groups.
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4.5.6 DBMS Packages used and Programming Languages Taught
Tables 4.4 and 4.12 show that for both institution types SQL based DBMS packages 
are most popular followed by microcomputer based dBASE. Tables 4.5 and 4.13 
show that the three most popular programming languages taught at both universities 
and TAFE colleges are COBOL, Pascal and C.
4.5.7 Employment Profiles of the Graduates
A comparison of the employment profiles can be made from Tables 4.6 and 4.14. 
Universities tend to emphasise design and creativity in business application areas 
(indicated by the position categories Business Analyst, and Software Engineer), while 
TAFE colleges tend to prepare their graduates for more routine operational type 
maintenance positions (as indicated by the position categories: Computer Operator, 
Data Processing Personnel, and Hardware Maintenance). These are consistent with 
the different emphases apparent in IS courses offered by these two types of 
institutions.
4.6 A Summary of Comparisons
A comparison of the views of university academics and industry professionals reveals 
that:
a. Both groups agree that more emphasis should be given to a much larger 
number of subtopics in the future than at the present.
b. Both groups agree that some technical subjects like Systems Software and 
Operating Systems, Data and File Structures, Programming Languages and 
Programming Methodologies will decrease in relative importance over time.
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c. 4GLs and Application Generators will replace third generation programming 
languages in the future as tools for systems development.
d. Social and human centred aspects of computing will be more important in the 
future.
e. Subtopics related to management support will receive more emphasis.
f. The study of networking and distributed processing will become more 
important in the future.
g. SQL and microcomputer based DBMS are popular with universities but 
Oracle is more popular in industry.
h. COBOL is the most popular programming language taught in universities and 
used in industry. More attention should be given to C by universities since it 
is the second most popular language used in industry.
i. The professionals de-emphasise rigorous theoretical subjects and give more 
emphasis to practical, business oriented subjects.
A comparison of the views of academics from universities and TAFE colleges reveals
that:
a. There is reasonable agreement between the two groups as to what constitute 
the most important subtopics to be taught in an IS course.
b. University academics place more emphasis on theoretical aspects, and place 
increasing importance on management support and human aspects of 
computing in the future.
c. TAFE academics emphasise technical and applied aspects in courses and, as 
they look to the future, place increasing emphasis on theoretical aspects.
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d. Both groups agree that third Generation Programming Languages will be 
replaced by 4GLs and Application Generators and that Practical Case 
Studies/Projects will increase in importance in the future.
e. SQL based DBMS packages are the most popular, followed by microcomputer 
based dBASE in both types of institutions.
f. The three most popular programming languages taught in both types of 
institutions are COBOL, Pascal and C.
g. University graduates are prepared for positions requiring creative skills 
(Business Analysts and Software Engineers) while TAFE graduates are 
prepared for routine operational positions (Computer Operator, Hardware 
Maintenance and Data Processing personnel).
Comparisons between other groups and subgroups surveyed are possible. For the 
purpose of this study attention has been focussed on the differences and similarities 
between industry as a whole and the groups of academics at universities and TAFE 
colleges since these collective views are considered most relevant to the purpose of 
this study.
Chapter 5
Results II: South-east Asian Academics and Malaysian
Industry Professionals
Two groups were surveyed in South-east Asia: a) IS academics from universities in 
the five countries Indonesia, Malaysia, Philippines, Singapore and Thailand, and b) 
some of the largest organisations in the public and private sectors in Malaysia. This 
chapter reports on the analyses and comparison of responses from both groups. 
Earlier versions of the analyses have been reported by Ang (1992c).
5.1 IS Academics in Universities
Table 5.1 shows the distribution of responses from different countries. At the time of 
the survey there was only one university in Singapore.
Table 5.1.
Responses by country.
Indonesia Malaysia Philippines Singapore Thailand Total
Number of Institutions Responding 6 4 7 1 6 24
Total number of responses 6 4 11 1 7 29
Table 5.2 shows the distribution of responses by department type. Responses from 
either a computer science department, a computer engineering department or a 
combination of the two were included in the Comp Sc/Info Tech category. Responses 
from any of business, accounting, economics, and management departments or a 
combination of these were classified as Bus/Mgmt/Acct. Responses which indicated 
that the department was a combination of computer science and information systems 
were classified as Comp Sc+Info Sys. Three responses (Unknown) did not indicate 
the nature of the departments. The majority of the host departments are Comp
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Sc/Info Tech rather than having an information systems or business/management 
orientation.
Table 5.2.
Distribution of responses and split-half reliability coefficients.
Department type Corrected Split-half Reliability
Indonesia Malaysia Philippines Singapore Thailand Total Present Emphasis Future Importance
Comp Sc/Info Tech 3 1 5 0 3 12 0.880* 0.883
Bus/Mgmt/Acct 2 0 4 0 1 7 -0.071** -0.413
Comp Sc + Info Sys 0 3 1 1 2 7 0.836* 0.754
Unknown 1 0 1 0 1 3
All department types 6 4 11 1 7 29 0.918* 0.857
Significant at the 1% level. 
No significant correlation.
The corrected split-half reliability coefficients are also displayed in Table 5.2. These 
values indicate that with one exception there is significant internal consistency in the 
responses from the groups. The exception is Bus/Mgmt/Acct where there is no 
significant internal consistency or inconsistency in the responses. This may be due to 
the variety of academic disciplines included in this grouping and the small number of 
responses.
Table 5.3 indicates the distribution by country of the types of IS courses. Two 
responses (Unknown) did not indicate the types of the courses offered by their 









Bus.Sys + Comp Science 0
Comp Sc. + Comp Engineering. 2
Unknown 2
0 3 0 1 6
2 2 0 3 7
0 1 0 0 1
1 2 0 0 3
1 1 1 2 5
0 2 0 1 5
0 0 0 0 2
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Table 5.4 displays the means of the standard deviations of ratings for all the 51 
subtopics and the 20 most important subtopics. There is no significant change from 
present to future in the variability of responses for any group across all 51 subtopics 
while for their top 20 subtopics the t-tests indicate that the variability of responses has 
decreased significantly for each group.
Table 5.4
Means of the standard deviations of ratings for all subtopics, and the 20 subtopics 
considered most important by the South-east Asian University Academics.
Mean of Standard Deviations for Importance Ratings 
Department All subtopics 20 top subtopics
Present Future Present Future 2-tail
t-test
Institution 0.977 0.952 1.015 0.811 4.84
Comp Sc+Info Sys 0.844 0.787 0.706 0.524 2.61
Bus/Mgmt/Acct 1.045 0.920 0.988 0.602 4.19
Comp Sc/Info Tech 0.866 0.922 0.863 0.619 3.25
Significant at the 1% level. 
Significant at the 5% level.
5.1.1 Significant Changes Over the Five Year Period
Appendix Tables 13-16 show the details of responses across all institutions and for 
each department type. A summary including relative importance rankings is provided 
in Appendix Table 17.
Results of the Wilcoxon tests at the institutional level (see Appendix Table 13) 
indicate that 48 of the 51 subtopics show a significant change in mean rating over the 
five year period. Only the three subtopics Functional Structure, Hardware 
Architecture and Programming Languages do not show any significant change in 
mean rating.
The mean rating of every subtopic increases from the present to the future. The 
majority of the subtopics with significant changes show an increase of more than 0.5,
I l l
while eight subtopics show increases of 1.0 or more in their mean ratings. While 8 
subtopics have mean ratings of 3 or more at present there are 33 subtopics with mean 
ratings of 3 or more in future.
South-east Asian academics are indicating that a very large number of subtopics will 
increase in importance over the five year period.
5.1.2 Subtopics with Consistently High Rankings
Referring to Appendix Table 17 and considering the present emphasis rankings, there 
are 15 subtopics each of which is ranked in the top fifteen positions by at least two of 
the three departments. These 15 consistently high ranking subtopics are:
* Functional Structure
* Systems Software and Operating Systems
* Programming Languages
* Programming Methodologies
* Database Concepts and Theory 
Data and File Structures
* Data base Management Systems 
Information Analysis 
Systems Design Methodologies
* Software Engineering and Systems Development
* MIS Theory and Concepts
* Practical Case Studies/ Projects 
Quantitative Methods
Decision Science/Bayesian/ Operations Research
Statistics
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These subtopics may be considered as forming the "essential" core curriculum in 
existing IS courses.
A similar analysis of the future importance rankings results in the following list of 13 
consistently high ranking subtopics:
* Functional Structure
* Systems Software and Operating Systems
* Programming Languages
* Programming Methodologies
* Database Concepts and Theory
* Database Management Systems 
Distributed Processing 
Networking and Related Technology 
Graphics
* Software Engineering and Systems Development
* MIS Theory and Concepts 
Decision Support Systems
* Practical Case Studies/Projects
A comparison of these two lists indicates that 9 subtopics considered to be 
consistently high ranking at present will remain so in the future. These 9 subtopics 
are marked * in the lists.
Mathematical subtopics including Quantitative Methods, Decision Science/Bayesian/ 
Operations Research and Statistics are in the present list but absent in the future list. 
On the other hand Distributed Processing and Networking and Related Technology 
are absent from the present list but are included in the future list.
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5.1.3 Changes in Relative Importance Rankings
Changes in the rankings of subtopics for all institutions as well as for each department 
type are shown in Figure 5.1 and Figures 5.2a-c respectively.
The mathematical subtopics Quantitative Methods, Decision Science/Bayesian/ 
Operations Research and Statistics, which were ranked above position 15 at present 
are all ranked below position 15 in future. Programming Languages, Functional 
Structure, and Hardware Architecture have drastically shifted downward in ranking 
while Distributed Processing, Interpersonal Communication Skills, Graphics and 
Networking and Related Technology all show a significant increase in relative 
importance over the period.
Overall there is a de-emphasising of technical subtopics with increasing importance 
being placed on the business application oriented subtopics.
Figure 5.1.
Present-tofu tu re movement of rankings: (South-east Asian) Institutions.
Present Emphasis




Practical Case Stud./Projects 
D.B. Concepts & Rei. Theory 
Data & File Structures 





Networking & Rei Technology 
Statistics
Systems Design Methodologies 






Systems Software & O.S. 
Practical Case Stud./Projects 
Networking & Rei. Tech.
D.B. Management Systems 
Programming Methodologies 
D.B. Concepts & Rei. Theory 
Graphics
Data & File Structures 
MIS Theory & Concepts 
Information Analysis 
Programming Languages 









Figures 5.2a-c give the changes in rankings for each of the department types. These 
figures highlight the differences in opinions and biases of these departments. It 
should be noted that due to the small number of responses from some departments, 
caution must be used in interpreting the results of these figures.
Figure 5.2a.
Present-to-future movement of rankings: (South-east Asian) Comp Sc + Info Sys.
Present Emphasis Future Importance




D.B. Concepts & Rel. Theory 
Programming Languages 
Systems Software & O.S. 
MIS Theory & Concepts 
D.B. Management Systems 
Data & File Structures 
Software Eng. & Sys Dev. 
Decision Sc/Bayesian/O Jl.
Graphics
Systems Design Methodologies 
Networking & Related Technology 
4GLs & Application Generators 
Project Management 
Data Modelling
Interpersonal Com. Skills 
Decision Support Systems
Distributed Processing
Practical Case Stud/Projects 
Programming Methodologies 
Interpersonal Com. Skills 
Graphics
Network & Rei Tech.
Systems Software & O.S. 
Functional Structure 
Software Eng. & Sys Dev. 
Decision Support Systems 
MIS Theory & Concepts 
Systems Design Method 
Information Analysis 
Distributed Processing 
D.B. Concepts & Rel Theory 
Programming Languages 
4GLs & Application Generators 
Project Management 
Data Modelling 
D.B. Management Systems 
Decision Sc/Bayesian/OJl.
Data & File Structures
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Figure 5.2b.
Present-to-future movement of rankings: (South-east Asian) Bus/Mgmt/Acct.
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Automated Manu. System 
Information Analysis 
Data & File Structures 
Management Principles 
Micro & Macro Economics 
D.B. Concepts & Rel Theory
Programming Methodologies
Figure 5.2c.
Present-to-future movement of rankings: (South-east Asian) Comp Sc/Info Tech.
Present Emphasis Future Importance
Functional Structure 
Systems Software & O.S. 
Programming Languages 
Practical Case Stud/Projects 
Hardware Architecture 
D.B. Concepts & Rel Theory 
Programming Methodologies 
Data & File Structure 
Logic & Theory of Computing 
D.B. Management System 
Information Analysis 
Network & Related Tech. 
Software Eng. & System Dev. 







Systems Software & O.S. 
Practical Case Stud/Projects 
Network and Related Tech. 
Functional Structure 
D.B. Concepts & Rel Theory 
Programming Methodologies 





Data & File Structure 
Programming Languages 
Hardware Architecture 
D.B. Management Systems 
Logic & Theory of Computing 





5.1.4 A Comparison of Departmental Views
Figures 5.3 (a), (b) compare the subtopics ranked in the top 20 (or more due to tied 
ranks) by each department type at present and in the future.
At present and in the future there is close agreement between the Comp Sc/Info Tech 
(IT) and Comp Sc+Info Sys (IS) departments. At present the Bus/Mgmt/Acct group 
shows slightly closer agreement with the IS than IT department but there is no 
significant agreement in either case. This pattern continues in the future.
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Figure 5.3a.
Comparison of the twenty subtopics considered most important at present by the 
(South-east Asian) Comp Sc/Info Tech (IT), Bus/Mgmt/Acct (BUS), and Comp 
Sc+Info Sys (IS) departments.
IT BUS IS SUBTOPICS
* * * Systems software and Operating Systems
* * * Programming Methodologies
* * * Database Concepts and Theory
* * * Data and File Structures
* * * Practical Case Studies/Projects
* * * Decision Science/Bayesian/O.R.
* * * Statistics
* * Quantitative Methods
* * Data base Management Systems
* * Networking and Related Technology
* * Functional Structure
* * Hardware Architecture
* * Programming Languages
* * Information Analysis
* * Data Modelling
* * Systems Development Methodologies
* * Software Engineering & Systems Development
* Logic and Theory of Computing
* Artificial Intelligence
* Expert Systems
* Interpersonal Communication Skills
* * 4GLs and Application Generators
* * Graphics
* * MIS Theory and Concepts
* * Project Management
* Accountancy
* Business and Accounting Systems
* Finance
* Marketing






Comparison of the twenty subtopics considered most important in five years' time 
by the (South-east Asian) Comp Sc/Info Tech (IT), Bus/Mgmt/Acct (BUS), and 
Comp Sc+Info Sys (IS) departments.
IT BUS IS SUBTOPICS
* * * Systems Software and Operating Systems
* * * Data base Management Systems
* * * Graphics
* * * Information Analysis
* * * Practical Case Studies/Projects
* * Logic and Theory of Computing
* * Data and File Structures
* * Simulation
* * Functional Structure
* * Programming Languages
* * Programming Methodologies
* * Data base Concepts and Theory
* * Networking and Related Theory
* * Data Modelling
* * Systems Design Methodologies
* * Software Engineering & Systems Development




* * MIS Theory and Concepts
* * Project Management
* * Decision Science/Bayesian/O.R.
* * Decision Support Systems







* Automated Manufacturing Systems
* EDP Audit
* 4GLs and Application Generators
* Interpersonal Communication Skills
* Telecommunication Standards
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5.1.5 DBMS Packages used and Programming Languages Taught
Table 5.5 shows the variety of DBMS packages used and Table 5.6. shows the 
programming languages taught. It is noted that the respondent from Singapore did 




Package Indonesia Malaysia Philippines Singapore Thailand Total
dBASE 1 0 4 0 2 7
Oracle 0 1 0 0 2 3
Informix 0 0 1 0 0 1
IngresS 0 0 0 0 1 1
UNIFY 0 1 0 0 0 1
Table 5.6. 
Languages taught.
Language Indonesia Malaysia Philippines Singapore Thailand Total
Pascal 3 3 5 0 3 14
C 1 1 5 0 3 11
COBOL 1 0 3 0 4 8
FORTRAN 1 1 3 0 1 6
BASIC 0 0 3 0 0 3
PROLOG 1 0 1 0 0 2
PL/1 0 0 0 0 1 1
We see that dBASE is the most popular package used followed by Oracle. The most 
popular programming language taught is Pascal closely followed by C with COBOL 
and FORTRAN occupying the third and fourth positions respectively.
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5.1.6 Employment Profiles of G raduates
Table 5.7 shows the distribution of employment profiles by country. Not surprisingly 
the majority of the graduates are employed in fields dependent on a computer science 
or information technology education.
Table 5.7
Employment Profile.
Position Category Indonesia Malaysia Philippines Singapore Thailand Total
Application Programmer 0 3 7 1 5 17
Systems Programmer 1 2 5 1 4 13
Software Engineer 1 3 4 1 1 10
Business Analyst 1 0 4 0 3 8
DP Manager 2 1 1 0 3 7
End-user 0 0 4 0 1 5
Maintenance Engineer 0 1 1 0 1 3
Librarian 1 0 1 0 0 2
5.1.7 Sum m ary of the Views of South-east Asian Academics
The responses from academics in South-east Asian institutions indicate that:
a. There is high internal consistency in the responses from Comp Sc+Info Sys 
and Comp Sc/Info Tech departments. The responses from Bus/Mgmt/Acct 
departments were not significantly consistent or inconsistent.
b. All subtopics showed some increase in mean rating over the five year period 
and most of the subtopics showed a significant increase in mean rating over 
that period.
c. Although a number of subtopics remained among the most important at 
present and in the future there were some, for example, the mathematically 
oriented subtopics Quantitative Methods, Decision Science/Bayesian/
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Operations Research and Statistics which became less important in the 
future.
In particular, Decision Support Systems, Distributed Processing, Graphics 
and Networking and Related Technology will increase in importance over 
the next five years.
d. There is more agreement between the department types as to what 
constitutes the most important subtopics at present than there will be in the 
future.
e. Within department types, opinions concerning the ratings of subtopics are less 
varied in the future than they are at present.
f. dBASE is the most popular DBMS package used while Pascal and C are the 
most popular programming languages taught.
5.2 Practising IS Professionals from Malaysian Organisations
Table 5.8 shows the distribution of responses from 38 Malaysian organisations in 5 
industry sectors: Accounting/Banking, Computing, Mining/Manufacturing, Public 
Service, and Retail.
Results from split-half reliability tests indicate that there is significantly high internal 
consistency in the responses from all sectors except for the Public Service sector 
which shows neither significantly consistent nor inconsistent responses on the present 
importance ratings. This may be due to the fact that there are only 4 responses from 
this sector. Also, there were only two responses from the Retail sector so analysis of 
that sector was not warranted.
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Caution should be used in interpreting responses from those sectors with few 
responses.
Table 5.8
distribution of responses and split-half reliability coefficients.
Sector Type Number of Responses
Corrected Split-half Reliability (r2)§ 
Present Emphasis Future Importance
Accounting/Banking 15 0.735 0.718
Computing 7 0.727 0.608
Mining/Manufacturing 10 0.763 0.480
Public Service 4 0.165** 0.283*
Retail 2
Industry as a whole 38 0.922 0.846
 ̂ All values are significant at the 1% level except for those with asterisk(s). 
Significant at the 5% level.
Not significant.
Table 5.9 indicates the position categories of the respondents. An overwhelming 
number of respondents described their position as Management or MIS/EDP 
Administrator.
Table 5.9





Table 5.10 displays the means of the standard deviations of ratings of all subtopics 
and for the 20 top ranking subtopics. It also shows the results of t-tests used to detect 
significant differences between the present and future mean standard deviations for 
the top 20 subtopics.
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Table 5.10
Means of the standard deviations of ratings for all subtopics and the 20 subtopics 
considered most important by the Malaysian Industry sectors.
Mean of Standard Deviations for Importance Ratings 
Sector type All subtopics 20 top subtopics
Present Future Present Future 2-tail
t-test
Industry as a whole 0.831 0.838 0.786 0.749 1.26
Accounting/Banking 0.871 0.889 0.817 0.796 0.521
Computing Industry 0.663 0.626 0.634 0.579 0.964
Mining/Manufacturing 0.855 0.863 0.811 0.756 1.00
Public Service 0.767 0.829 0.613 0.551 1.22
There is no significant change in the variability of responses for any sector or for 
industry as a whole across all the subtopics. For the top 20 subtopics there is a 
tendency for the variability of responses within sectors and for the whole of industry 
to decrease from present to future but t values are not significant at a 5% level or less.
5.2.1 Significant Changes Over the Five Year Period
Appendix Tables 18 to 22 provide details of the responses from all industry sectors 
and Appendix Table 23 summarises these including relative importance ranks for the 
subtopics.
A global industry view including all sectors (Appendix Table 18 ) shows that there is 
an increase in the mean rating of every subtopic from present to future. The results 
from the Wilcoxon tests indicate that there are 12 subtopics in Category A, 14 in 
Category B and 12 in Category C which show significant changes in their mean 




Subtopics Showing Significant Changes in Mean Ratings (Malaysian Industry Professionals).
Category A
1 1.5 2 2.5 3 3.5 4
4GLs & Appl Generators 
D.B. Concepts & Rel Th. 
DB Management Systems 
Distributed Processing 





Real Time Control 
Robotics 
Simulation
EÜ Pre sent Emphasis Hi Future Importance
Category B
1 1.5 2 2.5 3 3.5 4
Information Analysis 
Data Modelling 
software Eng & Sys Dev 
MIS theory & Concepts 
Automated Manu Systems 
Office IS and Office Auto 
Decision Support System 





















H  Pre sent Emphasis Hi Future Importance
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Using the definitions in Section 4.1.1 for unimportant and very important subtopics 
we see that of those 38 subtopics that show significant increases in mean rating 8 are 
never considered to be very important while 30, of which only 4 are considered 
currently to be very important, will be very important in the future. These 30 
subtopics are:
Category A
4GLs & Application Generators 
Database Concepts & Relational Theory 
Database Management Systems 
Distributed Processing 






Software Engineering and Systems Development
MIS Theory & Concepts




















Consequently the industry professionals want to see an increased emphasis on 
application tools, human-computer interaction, social aspects, and management 
related subtopics.
5.2.2 Subtopics with Consistently High Rankings
From Appendix Table 23 we extract subtopics that are consistently high ranking 
having been placed among the fifteen most important subtopics by three out of the 
four industry sectors. The 11 consistently high ranking subtopics at present are:
Business & Accounting Systems




* Database Management Systems 
Systems Software & Operating Systems
* Interpersonal Communication Skills 
Project Management
* Distributed Processing 
Data Modelling
These subtopics may be considered as forming the present "essentiar core 
curriculum.
A similar analysis for "future importance" produces the following 6 consistently high 
ranking subtopics:
* Management of Technology
* Database Management Systems
* Information Analysis 
Network & Related Technology
* Interpersonal Communication Skills
* Distributed Processing
Except for Networking and Related Technology all the subtopics that show a 
consistently high ranking in the future are also considered to be consistently high 
ranking at present (marked *). The number of subtopics with a consistently high 
ranking has reduced from 11 at present to 6 in the future indicating a divergence in 
the opinions of these industry professionals as they look to the future.
5.2.3 Changes in Relative Importance Rankings
Changes in the rankings of subtopics by industry as a whole and by each individual 
sector are shown in Figure 5.5 and Figures 5.6a-d respectively.
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Figure 5.5.
Presen t-to-fu ture m ovem ent o f rankings: Industry (M alaysia) as a whole.
Present Emphasis Future Importance
Systems Software & O.S. 
Business & Accounting System 
Systems Design Methodologies 
Interpersonal Communication Skills 
Information Analysis 
Networking & Related Technology 











Software Eng. & Sys Dev
MIS Theory & Concepts
Management of Technology
4GLs and Application Generators

















Interpersonal Communication Skills 
Networking & Related Technology 
Information Analysis 
Office I.S. & Office Automation 
D.B. Management Systems 
Telecommunication Standards 
Distributed Processing 
4GLs and Application Generators 
Software Eng. & Systems Dev. 
Management of Technology 
Systems Design Methodologies 
Marketing
Business and Accounting Systems 
End-user Computing 
Project Management 
Decision Support System 
MIS Theory & Concepts




Data & File Structures
Programming Methodologies
Programming Languages
From Figure 5.5 it can be seen that the 5 subtopics Management of Technology, 4GLs 
and Application Generators, Office Information System and Office Automation, End­
user Computing and Decision Support System show significant increases in relative 
importance, while subtopics like Finance, Systems Software and Operating Systems, 
Data Modelling, Accountancy, Data and File Structures, Programming Methodologies 
and Programming Languages show significant decreases in relative importance over 
the five year period. The professionals are increasing emphasis on management and 
user support and de-emphasising certain technical aspects of IS. Also 4GLs and 
Application Generators will become the primary tools for software development 
rather than traditional third generation languages.
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Figures 5.6a-d highlight the differences between professionals from different sectors. 
Curriculum designers wishing to take the views of particular sectors into account will 
find these figures helpful.
Figure 5.6a.
Present-to-future movement of rankings: (Malaysian) Accounting/Banking.
Present Emphasis Future Importance
Interpersonal Communication Skills 
Telecommunication Standards 
Systems Software & O.S. 





Data & File Structures 
Management Principles 
Project Management 





MIS Theory & Concepts
Networking & Related Technology 
Management of Technology
Office I.S. & Office Automation
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Interpersonal Communication Skills 
Office I.S. & Office Automation 
Telecommunication Standards 
Networking & Related Technology 
Management o f Technology 
Systems Design Methodologies 
Marketing
Project Management 





Business & Account Systems 
MIS Theory & Concepts 
Organisational Behaviour
Data Modelling
Systems Software & O.S.
Accountancy 




P resent-to-fu ture m ovem ent o f rankings: (M alaysian) C om puting Industry.
Present Emphasis Future Importance
Software Eng. & Sys Dev 
4GLs & Application Generators 
Systems Design Methodologies 
D.B. Management Systems 
Data Modelling 
Information Analysis 
Networking & Related Technology 
D.B. Concepts & Related Theory 
Project Management 
Data & File Structures 
Programming Methodologies 
Systems Software & O.S. 
End-user Computing 










Networking & Related Technology
Software Eng. & Systems Development
Telecommunication Standards
D.B. Management Systems











Data & File Structures
Programming Methodologies 
Business & Accounting Systems
Systems Software & O.S. 
End-user Computing
Figure 5.6c.
Present-to-future movement of rankings: (Malaysian) Mining/Manufacturing.
Present Emphasis Future Importance
Business & Accounting Systems 
Programming Languages 
Networking & Related Technology 




Systems Design Methodologies 
Information Analysis 
D.B. Management Systems 
Computer Systems Management 
4GLs & Application Generators 
Systems Software & O.S. 
Interpersonal Communication Skills 
Marketing 
Distributed Processing
Automated Manufacturing Systems 
Graphics
Software Eng. & Systems Development
Office I.S. & Office Automation
Management of Technology 
D.B. Management Systems 
End-user Computing 
Automated Manufacturing Systems 
Information Analysis 
Networking & Related Technology 
4GLs & Application Generators 
Interpersonal Communication Skills 
Accountancy
Computer Systems Management 
Business & Accounting Systems 
Office I.S. & Office Automation 
Distributed Processing 
Software Eng. & Systems Dev. 
Finance 
Graphics
Systems Design Methodologies 
Marketing




Figure 5 .6 d
P resen t-to-future m ovem ent o f rankings: (M alaysian) Public Service
D.B. Management Systems 
Systems Software & O.S. 
Human Context 
Project Management 
MIS Theory & Concepts 
Programming Languages 
Interpersonal Communication Skills 
Person/Machine Interface 
Management of Technology 
Management Principles 
End -user Computing 
Performance Evaluation 
Decision Support System  
Business & Accounting Systems 















D.B. Management Systems 
Programming Languages 






Management of Technology 
MIS Theory & Concepts 




Decision Support System 




5 .3  A  C om p arison  o f  In du stry  Sector V iew s
In order to compare the views of the four sectors, twenty subtopics ranked as most 
important by each sector at present and in the future are displayed in Figures 5.7a and 
5.7b respectively. More than twenty subtopics are listed for some sectors due to ties. 
The differences and similarities in these lists provide useful information for those 
seeking to design courses for interests in particular industry sectors. The subtopics 
common to all these lists may be taken as the core of a curriculum for the preparation 
of graduates for employment in a variety of industry sectors.
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Figure 5.7a.
Comparison of the twenty topics considered most important at present by (Malaysian) 
Accounting/Banking (Sect.l), Computing (Sect.2), Mining/Manufacturing(Sect.3) and 
Public Service (Sect.4).
Sect.l Sect.2 Sect.3 Sect.4 SUBTOPICS
* * * * Business and Accounting Systems
* * * * Information Analysis
* * * * Interpersonal Communication Skills
* * * * Systems Software and Operating Systems
* * * * Data Modelling
* * * * Distributed Processing
* * * * Systems Design Methodologies
* * * Network and Related Technology
* * * Data and File Structure
* * * Telecommunication Standards
* * * Functional Structure
* * * Project Management






* * Computer Systems Management
* * * Management of Technology
* * Person/Machine Interface
* * MIS Theory and Concepts
* * * End-user Computing
* * * Database Management System
* * * Performance Evaluation
* * * Programming Languages
* * 4GLs and Application Generators
* * Programming Methodologies
* * Decision Support System
* Software Eng. and Systems Development








Comparison of the twenty topics considered most important in 5 years’ time by 
(Malaysian) Accounting/Banking (Sect.l), Computing (Sect.2), Mining/Manufacturing 
(Sect.3) and Public Service (Sect.4).
Sect.l Sect.2 Sect.3 Sect.4 SUBTOPICS
* * * * Information Analysis
* * * * Interpersonal Communication Skills
* * * * Systems Design Methodologies
* * * * Performance Evaluation
* * * * Distributed Processing
* * * * MIS Theory and Concepts
* * * * Software Eng. and Systems Development
* * * Business and Accounting Systems
* * * Data Modelling
* * * Telecommunication Standards
* * * Network and Related Technology
* * * Office I.S. and Office Automation
* * Project Management
* * Decision Support Systems
* * * Finance
* * * Management of Technology
* * * Marketing
* * Management Principles
* Practical case Study/Projects
* Organisational Behaviour
* * Data and File Structure
* * * Database Management System
* * * Computer Systems Management
* * Accountancy
* * End-user Computing
* * Graphics
* * 4GLs and Application Generators
* * Programming Methodologies
* Person/Machine Interface
* EDP Audit
* D.B. Concepts and Related Theory





* Systems Software & Operating Systems
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5.3.1 DBMS Packages and Programming Languages Used
Table 5.11 shows the various database packages used by industry. Only those 
packages used by 2 or more organisations are listed. Other packages not listed in the 
table include Ingres, POWERHOUSE, Mantis, XTrieve, and ADW, each of which 
was used by only one organisation in the sample.
Table 5.11.
DBMS Packages used.








Table 5.12 displays the programming languages used and the number of organisations 









COBOL is the most popular language followed by C and RPG.
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5.3.2 Summary of the Views of Malaysian IS Professionals
The responses from Malaysian industry professionals indicate that:
a) All 51 subtopics show an increase in mean rating from present to future, with 
38 showing a significant increase. Of those 38 subtopics showing a significant 
increase in mean rating only 4 are considered very important at present, while 30 will 
be very important in the future.
b) There is an increased emphasis on management and user support and de­
emphasis of some technical aspects of IS. In particular 4GLs and Application 
Generators will become the primary tools used for software development rather than 
traditional third generation languages.
c) The opinions of professionals from the Accounting/Banking and Mining/ 
Manufacturing sectors converge and those from the Computing and Public Service 
sectors diverge, as they look into the future.
d) The predominant programming language used in industry is COBOL with C a 
distance second followed closely by RPG.
e) There is a variety of database packages used in industry. Oracle heads the list 
although the number of organisations using it is too small to warrant the conclusion 
that it is clearly the most popular package.
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5.4 A Comparison Between the Views of South-east Asian 
University Academics and IS Professionals in Malaysia
A comparison between the views of these two groups highlights the extent to which 
the courses offered by South-east Asian institutions meet the present and future needs 
of industry.
5.4.1 Comparisons of the Importance Rankings
Spearman rank order correlation coefficients were used to compare the present and 
future importance rankings of both groups a) on all 51 subtopics and b) on their 20 
most important subtopics. The results are displayed in Table 5.13.
Table 5.13.
Spearman rank order correlation coefficients for the 51 subtopics and 
the 20 most important subtopics.
51 subtopics 20 most important subtopics
Present 0.835 -0.228
Future 0.771* -0.184
* Significant at 1% level.
There is significant agreement between the two groups on the present and future 
relative importance of the 51 subtopics. However on the present and future 20 most 
important subtopics there is no significant agreement or disagreement.
5.4.2 Very Important and Unimportant Subtopics
Table 5.13 is extracted from Appendix Tables 13 and 18. It displays the number of 
subtopics considered by both groups to be very important or unimportant.
In the future both academics and professionals are placing more emphasis on a much 
larger number of subtopics.
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Table 5.13.
Number of subtopics with mean ratings of 3 or more, and those with 





Number of subtopics with 
mean ratings of 3 or more 8 33 7 37
Number of subtopics with 
mean ratings of 2 or less 8 0 4 0
5.4.3 Significant Changes in Mean Ratings
Table 5.14 summarises for both groups the number of subtopics showing significant 
increases in mean ratings. There is strong agreement between the academics and 
professionals concerning those subtopics with significantly increased mean ratings.
Table 5.14.
The number of topics showing Significant increase in mean ratings.
Category Common to both 
Institutions and Industry
Institutions only Industry only
A 12 3 0
B 14 2 0
C 9 3 3
5.4.4 Changes in Relative Importance Rankings
From Figures 5.1 and 5.5 we see that both groups agree that the following 2 subtopics 
will decrease in relative importance in the future:
Systems Software and Operating Systems 
Programming Languages.
They agree that the following 4 subtopics will increase in relative importance: 
Interpersonal Communication Skills 
Networking & Related Technology
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Distributed Processing 
MIS Theory & Concepts.
5.4.5 A Comparison of the Present and Future Highly Ranked Subtopics
Figure 5.8 displays for both groups the twenty most important subtopics at present 
and in the future.
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Figure 5.8.
Comparison of the twenty topics considered most important by South-east Asian 






* * * * Database Management Systems
* * * * Information Analysis
* * * * Systems Software and Operating Systems
* * * * Software Engineering and Systems Development
* * * * Systems Design Methodologies
* * * * Networking and Related Technology
* * * Data Modelling
* * * Programming Languages
* * * Programming Methodologies
* * * Data and File Structures
* * * Functional Structure
* * * Interpersonal Communication Skills
* * * Distributed Processing
* * Decision Support Systems
* * * MIS Theory and Concepts
* * Graphics
* * Practical Case-study/Projects
* * Database Concepts and Relational Theory










* * Business and Accounting Systems
* * Project Management
* * Computer Systems Management
* * Telecommunication Standards
* End-user Computing
* Office I.S. and Office Automation
* 4GLs and Application Generators
* Management of Technology
* Performance Evaluation
As indicated in Figure 5.8, there is no significant agreement between the two groups. 
At present they both rank 11 subtopics in their top 20 and this reduces to 10 common 
subtopics in the future.
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However,
a) both groups agree that Interpersonal Communication Skills and Distributed 
Processing will be highly ranked in the future, although at present they are not 
highly ranked by the academics;
b) both groups agree that mathematical subtopics such as Quantitative Methods, 
Decision Sc/Bayesian/O.R. and Statistics, and technical subtopics such as 
Hardware Architecture, Logic and Theory of Computing, will decrease in 
relative importance;
c) although both groups rank Programming Languages highly at present, in the 
future it is not ranked highly by the professionals. On the other hand, 4GLs 
and Application Generators, which is not ranked highly by both groups at 
present, is ranked highly by the professionals in the future. The professionals 
consider that 4GLs and Application Generators will replace traditional 
programming languages as systems development tools in the future.
141
5.4.6 DBMS Packages Used and Programming Languages Taught
Table 5.16 shows the DBMS packages used by institutions and industry.
Table 5.16.
DBMS packages used by institutions in South-east Asia and industry in Malaysia.
Package Number of Institutions 
using the package
Number of Organisations 
using the package













There are many DBMS packages used by industry which are not taught by 
institutions.
Table 5.17 shows the programming languages taught in institutions and used by 
industry.
Table 5.17.
Languages taught by South-east Asian institutions and used by 
industry in Malaysia..
Language Number of Institutions 
teaching the language











Pascal is the most popular programming language taught by institutions but is not 
used in industry. On the other hand, RPG is used by a number of organisations but is 
not taught in institutions. The two programming languages popular in institutions and 
industry are COBOL and C.
5.5 A Summary of Comparisons
A comparison of the views of academics from South-east Asia and professionals from 
four industry sectors in Malaysia reveals that:
a. Both groups agree that increased emphasis will be given to a much larger 
number of subtopics in the future than at present
b. Both groups agree that Programming Languages will decrease in relative 
importance in the future. While in the future academics give a higher mean 
rating to 4GLs and Application Generators than they do at present, the relative 
importance ranking of this subtopic actually decreases slightly. On the other 
hand, for the industry professionals its ranking changes from position 27 at 
present to position 8 in the future
c. Both groups agree that Interpersonal Communication Skills, Networking and 
Related Technology and Distributed Processing will increase in relative 
importance in the future
d. Mathematical subtopics and some technical subtopics will be de emphasised
e. There are a large number of DBMS packages used by organisations which are 
not specifically taught in institutions
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f. Although Pascal is taught in many institutions it is not used in industry to the 
same extent. COBOL and C are the most popular languages taught by 
institution and used by industry.
Chapter 6
Comparison of Results: Australia and South-east Asia
Chapter 4 reported on the survey conducted with a) university academics, b) IS 
professionals and c) TAFE college academics, in Australia. The views of respondents 
in a) were compared with those in b), and c). Chapter 5 reported on the survey 
conducted with university academics in five South-east Asian nations and IS 
professionals in Malaysia. The views of these academics and IS professionals were 
also compared.
In this chapter two comparisons are made a) between university academics from 
Australia and South-east Asia and, b) between IS professionals from these two 
geographical regions using the views of IS professionals in a variety of Malaysian 
industry sectors as representative of IS professionals in South-east Asia. An earlier 
version of the comparison between Australian and South-east Asian academics has 
been reported by Ang and Winley (1992).
6.1 A Comparison Between the Views of Academics from Australia 
and South-east Asia
Table 6.1, which is extracted from both Tables 4.1 and 5.2, compares the nature of the 
host departments offering IS courses in the two geographical regions. The majority of 
host departments in the South-east Asian institutions are categorised as Comp Sc/Info 
Tech and there are no departments in the IS category. In these countries IS as a field 
of study has not yet matured to a stage where it is considered to warrant a separate 
university department. This is certainly not the case in Australia where we observe a 
much more uniform distribution of respondents across the range of categories
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Department Type Australia Indonesia Malaysia Philippines Singapore Thailand
Comp Sc/Info Tech 12 3 1 5 0 3
Bus/Mgmt/Acct 10 2 0 4 0 1
Comp Sc+Info Sys 0 0 3 1 1 2
IS 14 0 0 0 0 0
Unknown 0 1 0 1 0 1
Where it is appropriate comparisons are made between IS departments from Australia 
and their closest counterparts, the Comp Sc+Info Sys departments, from South-east 
Asia; between the Bus/Mgmt/Acct departments from both regions and between Comp 
Sc/Info Tech departments from both regions.
6.1.1 A Comparison of the Importance Rankings
Spearman Rank order correlation coefficients were used to examine the possible 
agreement or disagreement between academics from similar departments on the 
relative importance rankings assigned to the subtopics.
Table 6.2a presents the coefficients where all 51 subtopics are taken into account and 
Table 6.2b presents the results when only the 20 most important (or 21 due to ties) 
subtopics are considered.
Table 6.2a.
Correlation coefficients comparing the relative importance of the 51 subtopics 
between Australian and South-east Asian Academics.
Info Sys Bus/Mgmt/Acct Comp Sc/Info Tech
Present 0.713* 0.416* 0.848*
Future 0.689* 0.254 0.763*
* Significant at 1% level
146
Table 6.2b.
Correlation coefficients comparing the relative importance of the 20 most important 
subtopics considered by Australian and South-east Asian Academics.
Info Sys Bus/Acct/Mgmt Comp Sc/Info Tech
Present 0.427** -0.362 0.681*
Future 0.142 -0.021 0.344
Significant at 1%  level 
** Significant at 5%  level
For example, from Table 6.2a the comparison between Australian and South-east 
Asian academics in Comp Sc/Info Tech departments shows significant agreement 
(0.848) on the present relative importance of the 51 subtopics and they continue to 
show significant agreement (0.763) on the relative importance of the 51 subtopics in 
five years' time. However, from Table 6.2b although they show significant agreement 
(0.681) on the present relative importance of the 20 most important subtopics they 
show no significant agreement or disagreement on the relative importance of the 20 
most important subtopics in five years' time.
Table 6.2a indicates that, with one exception, there is significant agreement between 
academics from similar departments in Australian and South-east Asian institutions as 
to the relative importance of all the 51 subtopics both at present and in five years' time. 
The academics from Bus/Mgmt/Acct departments agree about the present relative 
importance of the subtopics but in five years' time they show no significant agreement 
or disagreement on the relative importance of the subtopics.
When we focus on the 20 most important subtopics at present (Table 6.2b) we see that 
only the Comp Sc/Info Tech and Info Sys groupings show significant agreement on 
the relative importance of these subtopics. In five years’ time none of the departmental 
groupings show significant agreement or disagreement on the 20 most important 
subtopics.
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The apparent agreements displayed when all 51 subtopics are considered tends to 
disappear when attention is focussed on the 20 most important subtopics.
6.1.2 Very Important Subtopics
The academics from both regions indicate that compared to the present a much larger 
number of subtopics will be very important in the future. For the Australian academics 
there are 9 subtopics with mean ratings of 3 or more at present and that number 
increases to 21 for the future while for the South-east Asian academics the number at 
present is 8 and this increases to 33 for the future.
6.1.3 Significant Changes in Mean Ratings
Appendix Tables 1 and 13 show that at the institutional level all subtopics, except 
Marketing, showing significant increases in mean ratings over the five year period 
according to the Australian academics also show significant increases in mean ratings 
according to the South-east Asian academics. The South-east Asian academics 
indicate the following 16 additional subtopics as showing significant increases in mean 
ratings:
1. Systems Software & Operating Systems
2. Logic and Theory of Computing
3. Database Concepts & Relational Theory
4. Data & File Structures
5. Database Management Systems
6. Information Analysis
7. Data Modelling
8. Systems Design Methodologies
9. Business & Accounting System






15. Decision Science/Bayesian/Operations Research
16. Interpersonal Communication Skills
While increases in the mean ratings of subtopics 1,2, 14, and 15 result in each of these 
subtopics having a mean rating of 3.20 or more in future, the means are only increased 
marginally to a mean rating of 2.73 or less by Australian academics. Thus, although 
the South-east Asian academics expect the technical aspects of computing and 
traditional mathematical subjects will be very important in the future this view is not 
shared by the Australian academics.
A comparison between the two academic groups on the mean ratings of the other 
subtopics listed above reveals that at present the Australian academics invariably give 
higher mean ratings to these subtopics than do their South-east Asian counterparts. 
The future mean ratings of these subtopics are very similar for both academic groups. 
This means that both academic groups converge in their opinions concerning the 
importance ratings of subtopics related to the areas of database, systems analysis, 
systems development and accounting systems.
6.1.4 Changes in Relative Importance Rankings
Figures 4.3a and 5.2a show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics according to IS departments in Australia 
and Comp Sc+Info Sys departments in South-east Asia. Both academic groups agree 
that the following 5 subtopics will increase or retain their present relative importance 
ranking:
Programming Methodologies 
Practical & Case Studies/Projects




They also agree that the following 3 subtopics will decrease in relative importance: 
Programming Languages 
Database Concepts & Relational Theory 
Systems Design Methodologies
The striking differences between these two academic groups are:
a. While Programming Languages is seen to decrease in relative importance for 
both groups, its mean rating actually remains at 3.571 (see Appendix Table 14) 
for South-east Asian Academics but decreases from 3.429 to 3.214 (see 
Appendix Table 2) for the Australians. On the other hand 4GLs and 
Application Generators has its mean rating increased from 3.000 to 3.500 (see 
Appendix Table 14) by the South-east Asians and increased from 2.786 to 
3.500 (see Appendix Table 2) by the Australians. While the South-east Asian 
academics acknowledge the increasing importance of 4GLs and Application 
Generators, they believe that traditional programming languages will be of at 
least equal importance in the future as primary tools for systems development. 
The Australian academics on the other hand see 4GLs and Application 
Generators as replacing the traditional programming languages in the future.
b. The subtopic Graphics shows a significant increase in relative importance for 
the South-east Asian academics but is not considered to be important at 
present or in the future according to the Australians.
c. Technical subtopics Systems Software and Operating Systems and Functional 
Structure are considered to be very important in the future by the South-east 
Asian academics but not by the Australian academics. This may be due to the
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influence of the traditional computer science education undertaken by the 
majority of South-east Asian academics.
d. The subtopic Expert Systems improves its ranking from 23.5 at present to 12.5 
in the future in the Australian survey but it is not included among the most 
important subtopics at present or in the future by the South-east Asian 
academics.
Figures 4.3b and 5.2b show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics considered by Bus/Mgmt/Acct 
departments in both regions. Changes in the relative importance rankings are more 
pronounced for the South-east Asian academics than for the Australians. Both groups 
agree that the following 5 subtopics will increase in relative importance:
Business & Accounting Systems 
MIS Theory & Concepts 
Database Management Systems 
Decision Support Systems 
Project Management
and that the following 4 subtopics will decrease in relative importance:
Data & File Structures




a. For the South-east Asians, the subtopic Statistics increases in relative 
importance from rank 7 at present to rank 1 in the future while subtopics
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Quantitative Methods and Decision Science/Bayesian/Operations Research 
decrease in their relative importance. For the Australians none of these 
subtopics are considered to be very important at present or in the future.
b. For the South-east Asian academics subtopics Automated Manufacturing 
Systems and Simulation significantly increase their relative importance. These 
subtopics are considered to be unimportant by the Australian academics.
c. Both academic groups do not regard the subtopic Programming Languages as 
very important. The Australian academics increase the importance ranking of 
4GLs and Application Generators from 18.5 at present to 11 in the future but 
the South-east Asian academics do not consider this subtopic to be important 
at present or in the future.
Figures 4.3c and 5.2c show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics according to the Comp Sc/Info Tech 
departments in both regions. Both academic groups agree that the following 4 
subtopics will increase in relative importance:
Practical Case Studies/Projects 
Database Concepts & Relational Theory 
Networking & Related Technology 
Software Engineering & Systems Development
and that the following 3 subtopics will decrease in relative importance:
Programming Languages 




a. While the subtopics Functional Structure and Hardware Architecture show a 
decrease in relative importance for both groups but the decrease is more 
pronounced for the Australians. Contrary to the Australians' views the South­
east Asian academics include the subtopic Logic and Theory of Computing 
among the most important both at present and in the future. The subtopic 
Systems Software and Operating Systems becomes very important for the 
South-east Asians but decreases in importance for the Australians. These 
observations indicate that South-east Asian academics are still strongly 
influenced by traditional computer science subjects to a greater extent than 
their Australian counterparts.
b. The subtopics Artificial Intelligence, Graphics, and Distributed Processing 
show significant increases in their relative importance for the South-east Asian 
academics but not for the Australians.
6.1.5 A Comparison of the Present and Future Highly Ranked Subtopics
Figure 6.1 compares IS departments in Australia with their closest counterparts 
(Comp Sc + Info Sys) in South-east Asia and lists the subtopics ranked host highly by 
these groups.
There is reasonable agreement between the two groups on what constitute the most 
important subtopics in an IS course at present and in the future. The groups agree on 
14 out of 20 subtopics at present and on 16 out of 20 in five years' time. The 
Australian academics appear to place more emphasis on the human aspects of 
computing in the future with subtopics like Person/Machine Interface and Human 
Context being included among the most important in five years’ time. This is not so 
for the South-east Asian academics who appear to place more emphasis on technical 
aspects as indicated by the inclusion of subtopics such as Systems Software and
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Operating Systems, Functional Structure of Computing, Graphics, and Decision 
Science/ Bayesian/Operational Research.
Figure 6.1.
Comparison of the twenty subtopics ranked most important by the Australian IS and 
South-east Asian Comp Sc+Info Sys academics.
Australian South-east Asian SUBTOPICS 
Present Future Present Future
* * * * Systems Design Methodology
* * * * Information Analysis
* * * * Practical Case-study/Projects
* * * * Data Modelling
* * * * Database Concepts and Relational Theory
* * * * Database Management Systems
* * * * Programming Methodologies
* * * * Programming Languages
* * * * Software Engineering & Systems Development
* * * * MIS Theory and Concepts
* * * * Project Management
* * * * 4GLs and Application generators
* * * Interpersonal Communication Skill
* * * Decision Support Systems
* * * Distributed Processing
* * * * Networking and Related Technology
* * End-user Computing
* * * Data and File Structures
* * Telecommunication Standards
* Business and Accounting Systems




* * Systems Software and Operating Systems
* * Graphics
* * Functional Structure
* * Decision Sc/Bayesian/O.R.
* Statistics
* Hardware Architecture
Figure 6.2 compares the views of academics from the Bus/Mgmt/Acct departments. 
At present they agree on 12 out of 21 but this reduces to 9 out of 21 in the future.
The Australian academics place increasing emphasis on the human aspects of 
computing with Interpersonal Communication Skills and End-user Computing among 
the subtopics considered most important both at present and in the future, while the
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subtopic Person/Machine Interface is included as one of the most important subtopics 
in the future. None of these subtopics is included among the most important subtopics 
at present or in the future by the South-east Asian academics. Graphics, Systems 
Software and Operating Systems, and Decision Science/Bayesian/Operations Research 
are regarded as important by South-east Asian academics at present and in the future 
but are not included at all by the Australian academics.
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Figure 6.2.







* * * * MIS Theory and Concepts
* * * * Project Management
* * * * Practical Case-study/Projects* * * * Accountancy
* * * * Finance
* * * * Decision Support Systems
* * * Database Concepts and Relational Theory* * * 4GLs and Application generators
* * * Business and Accounting Systems
* * * Information Analysis
* * * Database Management Systems
% * * EDP Audit
* * Systems Design Methodology
* * Data Modelling
* * Interpersonal Communication Skills
* * End-user Computing
* * * Management Principles
* * * Statistics
* * * Data and File Structures
* * Organisational Behaviour
* Programming Languages
* Software Engineering & Systems Development
* Networking and Related Technology
* Person/Machine Interface
* Management of Technology
* Office IS and Office Automation
* Systems Modelling
* * Graphics
* * Systems Software and Operating Systems
* * Decision Sc/Bayesian/O.R.
* * Quantitative Methods
* * Marketing
* Micro and Macro Economics
* Programming Methodologies
* Business Laws and Legal Contracts
* Simulation
* Automated Manufacturing Systems
* Logic and Theory of Computers
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Figure 6.3 compares the views of academics from the Comp Sc/Info Tech 
departments.
Figure 6.3.
Comparison of the twenty-one subtopics ranked most important by Comp Sc/Info 
Tech academics.
Australian South-east Asian SUBTOPICS 
Present Future Present Future
* * * * Functional Structure
* * * * Practical Case-study/Projects
* * * * Database Concepts and Relational Theory
* * * * Information Analysis* * * * Database Management Systems
* * * * Systems Design Methodology
* * * * Data Modelling
* * * * Data and File Structures
* * * * Interpersonal Communication Skills
* * * * Software Engineering & Systems Development
* * * * Networking and Related Technology
* * * * Expert Systems
* * * * Systems Software and Operating Systems
* * * * Programming Methodologies
* * * * Programming Languages
* * * * Logic and Theory of Computers
* * * Hardware Architecture
* * Project Management
* * 4GLs and Application generators
* * Statistics
* * Decision Sc/Bayesian/O.R.
* * Quantitative Methods
* * Distributed Processing
* MIS Theory and Concepts
* Decision Support Systems
* End-user Computing
* Telecommunication Standards
* * Artificial Intelligence
* Graphics
* Simulation
There is close agreement between the two academic groups. They agree on 19 out of 
21 subtopics at present and on 17 out of 21 in the future. Project Management, 4GLs 
and Application Generators are not considered to be among the most important 
subtopics by the South-east Asian academics but are considered by their Australian 
counterparts as important at present and in the future. Both academic groups place 
less emphasis on mathematical subtopics in the future. Statistics, Decision
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Science/Bayesian/Operations Research and Quantitative Methods are among the most 
important subtopics at present but are not considered to be important in the future.
6.1.6 DBMS Packages Used and Programming Languages Taught
From Tables 4.4 and 5.5, it is seen that micro-computer based dBASE is the most 
popular package used in South-east Asian institutions and it is also among the most 
popular in Australian institutions. SQL based mainframe database packages are the 
most popular packages in Australia whereas few mainframe database packages are 
used in South-east Asian institutions.
Tables 4.5 and 5.6 show that in Australian and South-east Asian institutions the top 
three programming languages taught are COBOL, Pascal and C.
6.1.7 Employment Profiles of Graduates
A comparison between Tables 4.6 and 5.7 indicates that Australian institutions are 
producing a much larger proportion of graduates in the business application area, as 
indicated by the position categories: Business Analyst, Systems Analyst and End-user, 
with Business Analyst ranking highest as an employment category for Australian 
graduates. In contrast, the graduates from South-east Asian institutions are more 
technically oriented as indicated by the position categories: Application Programmer, 
Systems Programmer, DP Manager, and Maintenance Engineer. This is confirmed by 
the details in Figures 6.1, 6.2, and 6.3.
158
6.1.8. Summary of the Comparisons Between Academic Groups
The comparisons between Australian and South-east Asian Academics indicate that:
a. The majority of Australian IS courses are delivered by Information Systems 
and Business/Management/Accounting departments. In South-east Asian institutions 
the Information Systems department has not emerged as an entity in its own right. IS 
courses in South-east Asia are offered mainly by Computer Science/Information 
Technology and Computer Science/Information Systems departments.
b. In these regions Computer Science/Information Technology academics show 
the closest agreement on which subtopics are important at present and in five years' 
time. The academics from Business/Management/Accounting departments show the 
least agreement on these issues.
c. Australian academics indicate the increased importance of subtopics related to 
the human aspects of computing (e.g. Interpersonal Communication Skills, End-user 
Computing, Person/Machine Interface) while the South-east Asian academics continue 
to emphasise the technical aspect of computing.
This difference is reflected also in the employment profiles specified by the two 
groups. The Australian profile is oriented towards business application areas while the 
South-east Asian profile continues to concentrate on technically oriented graduates.
In particular, the Computer Science/Information Technology academics in both 
regions predict decreased importance in future courses for mathematically oriented 
topics such as Statistics, Quantitative Methods, Decision Science and Operations 
Research. The Australian academics from this departmental grouping predict an 
increase in importance for the study of Project Management, 4GLs and Application 
Generators. This view is not shared by their South-east Asian Counterparts who do 
not rank these in their 20 most important subtopics now or in five years' time.
159
d. COBOL, Pascal and C are the programming languages taught predominandy in 
both regions. Microcomputer based dBASE is very popular in both regions while 
SQL based mainframe database packages are used in Australian institutions but not in 
South-east Asia.
6.2 A Comparison Between the Views of IS Professionals from 
Australia and Malaysia
Table 6.3 is extracted from Tables 4.7 and 5.8. It shows the number of responses by 
industry sector from IS professionals in Australia and Malaysia.
Table 6.3
Distribution of responses from IS professionals by 
industry sector in Australia and Malaysia.
Number of Responses




Public Service 8 4
Retail 0 2
Unknown 1 0
Industry as a Whole 39 38
Comparisons between the professionals from the two geographical regions are made 
within each of the four sectors: Accounting/Banking, Computing, Mining/ 
Manufacturing and Public Service. However, since only 4 responses were received 
from the Malaysian Public Service sector, and that there is no significant internal 
consistency in those responses concerning "present emphasis" (see section 5.2), 
caution must be exercised when interpreting results for that sector.
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Most of the respondents from both countries indicated their position categories as 
management or MIS/EDP administrator.
6.2.1 A Comparison of the Importance Rankings
Spearman rank order correlation coefficients were used to compare the rankings 
assigned to subtopics at present and in the future by professionals from both countries 
within each of the four industry sectors. Comparisons were made across all 51 
subtopics (Table 6.4a) and across the 20 most important subtopics (Table 6.4b).
Table 6.4a.
_ t jjç
Correlation coefficients comparing the relative importance of the 51 subtopics.
Accounting/Banking Computing Mining/Manufacturing Public Service
Present 0.639 0.384 0.599 0.599
Future 0.733 0.668 0.678 0.416
All figures are significant at 1% level
Table 6.4b.
Correlation coefficients comparing the relative importance of the 20 most important 
subtopics.
Accounting/B anking Computing Mining/Manufacturing Public Service
Present 0.227 0.080 0.099 -0.109
Future 0.064 -0.007 -0.061 -0.307*
Significant at 5% level
Table 6.4a indicates that professionals from both geographical regions within each of 
the four sectors show significant agreement on the relative importance of the 51 
subtopics at present and in the future. However, from Table 6.4b we see that 
generally there is no significant agreement or disagreement concerning the 20 most 
important subtopics.
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6.2.2 Changes in Relative Importance Ranking
Figures 4.7a and 5.6a show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics identified by IS professionals from the 
Accounting/Banking sector in Australia and Malaysia respectively. A comparison of 
the two figures shows that IS professionals from the two countries agree that the 
following 4 subtopics will retain or increase their relative importance over the five year 
period:
Project Management 
Networking & Related Technology 
Decision Support Systems 
Distributed Processing
They also agree that the following 4 subtopics will decrease in relative importance:
Data & File Structures 
Business & Accounting Systems 
Finance
Systems Software & Operating Systems
For the Accounting/Banking sector the following observations are noted:
a. Marketing, Management Principles and Finance are considered by the 
Malaysian IS professionals to be among the most important subtopics at 
present and in the future, indicating that business subjects will continue to be 
important over the five year period in Malaysia. The picture is not the same in 
Australia where the IS professionals include only Finance among the most 
important subtopics at present, but not in the future, and the subtopics 
Marketing and Management Principles are not included among the most 
important at present or in the future.
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b. The subtopics End-user Computing, 4GLs and Application Generators and 
Person/Machine Interface increase their relative importance to be among the 
most important in the future, according to the Australians. This indicates that 
human aspects of computing, 4GLs and application tools will be increasingly 
important to the Australian Accounting/Banking sector. None of these 
subtopics are considered by the Malaysians to be among the most important at 
present or in the future.
c. The subtopics Database Management Systems and Database Concepts and 
Relational Theory continue to be ranked by Australian IS professionals among 
the most important. Neither of these subtopics are among the most important 
for the Malaysians.
Figures 4.7b and 5.6b show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics according to IS professionals from the 
Computing sector in Australia and Malaysia respectively. A comparison of the two 
figures shows that IS professionals from the two countries agree that the following 5 
subtopics will either retain or increase their relative importance over the five year 
period:





They also agree that the following 7 subtopics will decrease in their relative 
importance:
Systems Software & Operating Systems 
Business & Accounting Systems
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Data & File Structures 
Data Modelling 
Information Analysis 
Database Management Systems 
Database Concepts & Relational Theory
For the Computing sector the following observations are noted:
a. The subtopics Management Principles, Marketing, and Organisational 
Behaviour are not considered at present to be among the most important by the 
IS professionals in both countries. Only the Australians significantly increase 
their relative importance over the period ranking them among the most 
important in the future. This indicates that the Australians believe that future 
IS professionals in the Computing sector need to have studied some business 
oriented subjects before entering the workplace.
b. For the Australians the subtopic End-user Computing moves from rank 10 at 
present to rank 2 in the future. For the Malaysians the same subtopic moves 
from rank 13.5 to 27.5 over the period. The subtopic EDP Audit moves from 
rank 43.5 to 15 in the Malaysian survey but in the Australian survey its rank 
remains at about 39.
Figures 4.7c and 5.6c show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics according to IS professionals from the 
Mining/Manufacturing sector in Australia and Malaysia respectively. A comparison of 
the two figures shows that IS professionals from the two countries agree that the 





4GLs & Application Generators
Software Engineering & System Development
Database Management Systems
Information Analysis
They agree that the following 5 subtopics will decrease in relative importance: 
Programming Languages 
Accountancy
Business & Accounting systems 
Systems Software & Operating Systems 
Finance
For the Mining/Manufacturing sector the following observations are noted:
a. From the Australian results Data and File Structures, Database Concepts and 
Relational Theory, and Data Modelling all rank within the top 10 positions 
both currently and in the future. In the Malaysian results none of these 
subtopics occupy a rank of 19 or better over the same period.
b. The Australian IS professionals consider Decision Support Systems, Project 
Management and Practical Case Studies/Projects to be among the most 
important in the future but this opinion is not shared by the Malaysian IS 
professionals.
c. For the Malaysians Office IS and Office Automation and Automated 
Manufacturing Systems increase their importance to ranks 10.5 and 5 
respectively in the future. In the Australian survey these subtopics only rank 
23 and 39 respectively in the future.
165
It is noted that since there is no internal consistency in the responses collected from 
the Malaysian Public Service sector, probably due to the small size of the sample, 
caution is needed when interpreting results for this sector.
Figures 4.7d and 5.6d show the present-to-future movement of the relative importance 
rankings of the 15 most important subtopics according to IS professionals from the 
Public Service sector in Australia and Malaysia respectively. A comparison of the two 
figures shows that these IS professionals agree that the following 6 subtopics will 







and they agree that the following 6 subtopics will decrease in relative importance: 
Information Analysis 
Database Management Systems 
System Software & Operating Systems 
MIS Theory & Concepts 
Management of Technology 
Data Modelling
For the Public Service sector we note that:
a. The subtopics: Business and Accounting Systems, Project Management, 
Decision Support Systems, and Data Modelling increase their importance in
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the Australian survey but all decrease significantly in importance over the five 
year period in the Malaysian survey.
b. In the Australian results the subtopic Database Concepts and Relational Theory 
ranks 2 at present and 1.5 in the future and the subtopic Networking and 
Related Technology ranks 12 at present and 4 in the future. For the 
Malaysians neither of these subtopics occupies a rank better than 29.5 at 
present or in the future.
c. Over the five year period subtopics Human Context, Marketing, and 
Management Principles change their rankings from 4 to 2, 29.5 to 2 and 9.5 to 
13 respectively in the Malaysian survey. None of these subtopics occupies a 
rank better than 26 in the Australian survey.
d. In the Malaysian survey the subtopic Functional Structure changes from rank 
17 to 7 over the period. This seems unusual since all other industry sectors in 
Australia and Malaysia decrease the relative importance of this subtopic over 
the five year period. No other sector gives the subtopic a rank better than 34 
in the future.
6.2.3 A Comparison of the Present and Future Highly Ranked Subtopics
Figures 6.4 to 6.7 compare for each of the industry sectors the present and future 20 
most highly ranked subtopics.
Figure 6.4 displays the comparison for the Accounting/Banking sector. There is only 
moderate agreement between the two groups as to what constitutes the most 
important subtopics at present and in the future. They agree on 13 subtopics at 
present and on 12 subtopics in the future.
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The following observations are noted:
a. The Australian professionals place emphasis on database related subtopics 
including Database Concepts and Relational Theory, and Database 
Management Systems at present and in the future.
b. At present Australian professionals consider third generation programming 
languages to be more important than 4GLs and Application Generators and, 
while this subtopic remains important in the future, Programming Languages is 
no longer regarded as important. Neither of these two subtopics is regarded as 
important by the Malaysian professionals at present or in the future.
c. Australian professionals do not include the business related subtopics 
Management Principles, Organisational Behaviour and Marketing among the 
most important. These subtopics are included by the Malaysians as important 
at present and in the future.
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Figure 6.4.
Comparison of the twenty subtopics ranked most important by the Australian and 
Malaysian IS professionals in the Accounting/Banking sector.
Australian Malaysian SUBTOPICS
Present Future Present Future
* * île * Project Management
* * * * Business and Accounting Systems
* * * * Information Analysis* * * * Interpersonal Communication Skills
* * * * Data Modelling
* * * * Telecommunication Standards
* * * * Network and Related Technology
* * * * Systems Design Methodology
* * * Accountancy
* * Data and File structure
* * Systems Software and Operating Systems
* * Computer Systems Management
* * * Finance
* * D.B. Concepts and Related Theory
* * End-user Computing
* * 4GLs and Application Generators
* * Database Management Systems
* * Practical Case Study/Projects
* * Performance Evaluation
* Programming Languages
* EDP Audit
* * Person/Machine Interface
* * * Distributed Processing
* * * Management of Technology
* * Decision Support Systems





* * Management Principles
* * Organisational Behaviour
* * Marketing
* * MIS Theory & Concepts
* Office IS & Office Automation
Figure 6.5 shows the comparison for the Computer Industry sector. The two groups 
of IS professionals agree on 14 subtopics at present but this decreases to only 11 
subtopics in the future.
The following observations are noted:
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a. Both groups of IS professionals consider the subtopic Programming 
Languages to be important at present and in the future. The subtopic 4GLs 
and Application Generators is considered to be of future importance while 
Programming Languages ceases to be important. Both groups see 4GLs and 
Application Generators replacing traditional programming languages as 
primary tools for systems development.
b. Both groups of professionals de-emphasise some of the technical subtopics. 
They both exclude Systems Software and Operating Systems from the 
important subtopics in the future. Australian professionals include Hardware 
Architecture and the Malaysians include Functional Structure as being 
important subtopics at present but neither of these subtopics is included as 
important in the future.
c. Australian professionals de-emphasise some database related subtopics. The 
subtopics Data and File Structure, Database Management Systems and Data 
Modelling are included by both groups as important at present but they are 
excluded by the Australians in the future.
d. The subtopics Management Principles, Organisational Behaviour and 
Marketing are included by the Australian Computing Industry professionals as 
among the most important in the future. These subtopics are not included by 
the Malaysian Computing Industry professionals but are included by the 
Malaysian Accounting/Banking professionals as among the most important 
both at present and in the future.
Figure 6.5.
Comparison of the twenty subtopics ranked most important by the Australian and 
Malaysian IS professionals in the Computing sector.
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Australian Malaysian SUBTOPICS
Present Future Present Future
* * * * Project Management
* * * * Business and Accounting Systems
* * * * Information Analysis
* * * * Interpersonal Communication Skills
* * * * D.B. Concepts and Relational Theory
* * * * Network and Related Technology
* * * * Distributed Processing
* * * End-user Computing
* * Systems Software and Operating Systems
* * Programming Languages
* * * Data and File structure
* * * Database Management Systems
* * * Data Modelling
* * * Telecommunication Standards
* Accountancy
* Hardware Architecture
* * Office I.S. and Office Automation
* * * Graphics
* * Human Context
* Management of Technology




* * Person/Machine Interface
* * * Decision Support Systems
* * * 4GLs & Application Generators
* * Systems Design Methodologies
* * Performance Evaluation
* * Software Eng & Systems Development
* * Programming Methodologies
* Functional Structure
* Systems Modelling
* Computer Systems Management
* MIS Theory & Concepts
* EDP Audit
Figure 6.6 shows the comparison in the Mining/Manufacturing sector. The two 
groups of IS professionals agree on 12 subtopics at present and this increases to 16 in 
the future.
The following observations are made:
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a. As for the Computing professionals both groups believe that 4GLs and 
Application Generators will replace traditional third generation programming 
languages as primary tools in systems development.
b. Both groups agree that in the future Networking and Related Technology and 
Distributed Processing will be among the most important subtopics.
c. Australian professionals rank the subtopics Project Management and Database 
Concepts and Relational Theory among the most important at present and in 
the future but these are not included by the Malaysian at all. Performance 
Evaluation and Automated Manufacturing Systems are included by the 
Malaysians but not by the Australians as being important at present or in the 
future.
Figure 6.6.
Comparison of the twenty subtopics ranked most important by the Australian and 
Malaysian IS professionals in the Mining/Manufacturing sector.
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Australian Malaysian SUBTOPICS
Present Future Present Future
* * * * Business and Accounting Systems
* * * * Information Analysis
* * * * Database Management Systems
* * * * Interpersonal Communication Skills
* * * * Data Modelling
* * * * Systems Design Methodology
* * * Accountancy
* * * Finance
* * * Computer Systems Management
* * Programming Languages
* * Systems Software and Operating Systems
* * * Data and File structure
* * Project Management
* * D.B. Concepts and Relational Theory
* * * Telecommunication Standards
* * * Programming Methodologies
* * * Software Eng. and Systems Development
* * Office I.S. and Office Technology
* Real Time Control
* Simulation
* * * Networking & Related Technology
* * * End-user Computing
* * * Distributed Processing
* * * 4GLs & Application Generators
* * * Graphics
* * * Management of Technology
* * * Marketing
* Decision Support Systems
* Practical Case Studies/Projects
* Hardware Architecture
* * Performance Evaluation
* * Automated Manufacturing systems
* MIS Theory & Concepts
Figure 6.7 shows the comparison for the Public Service sector. The two groups of IS 
professionals show moderate agreement on 13 subtopics at present and in the future.
The following observations are made:
a. Systems Software and Operating Systems has been included by the 
professionals from the Public Service sector in both countries as being
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important at present and in the future. For all other sectors in both countries 
this subtopic is considered important at present but not in the future.
b. The Australian professionals in the Public Service sector, like those in other 
sectors, believe that third generation programming languages will be replaced 
by 4GLs and Application Generators in the future. Their Malaysian 
counterparts still consider third generation programming languages to be very 
important in the future. Since there was only one response in this sector from 
Malaysia concerning the subtopic 4GLs and Application Generators, 
conclusions based on that single response are not warranted.
c. In the future both groups include the subtopics Finance and Accountancy as 
important and in addition the Malaysians include Marketing as important in the 
future.
d. The Australians place more emphasis on database related subtopics than the 
Malaysians. The Australians include Data Modelling and Database Concepts 
and Relational Theory among the most important subtopics in the future but 
the Malaysians do not.
e. The Malaysians emphasise the hardware related technical subtopics Hardware 
Architecture and Functional Structure but the Australians do not consider 
these to be important in the future.
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Figure 6.7.
Comparison of the twenty subtopics ranked most important by the Australian and 






* * * * Information Analysis
* * * * Database Management Systems
* * * * Interpersonal Communication Skills
* * * * Systems Software and Operating Systems
* * * * End-user Computing
* * * * Systems Design Methodology
* * * * MIS Theory and Concepts
* * * Management of Technology
* * * Programming Languages
* * Programming Methodologies
* * * Data Modelling
* * * Project Management
* * * Business and Accounting Systems
* * Office I.S. and Office Technology
* * D.B. Concept and Related Theory
* * Network and Related Technology
* * 4GLs and Application Generators
* Practical Case Study/Projects
* * Computer Systems Management
* * Hardware Architecture
* * * Data and File structure
* * * Finance
* * * Software Eng. and Systems Development
* * Accountancy
* * * Distributed Processing
* * * Performance Evaluation
* * Decision Support Systems
* Person /Machine Interface
* Telecommunication Standards
* * Functional Structure
* * Management Principles
* * Human Context
* Marketing
6.2.4 DBMS Packages and Programming Languages Used
By comparing Table 4.10 with Table 5.11, and Table 4.11 with Table 5.12, it is clear 
that the most popular database package used by industry in both countries is ORACLE 
and that the two most popular programming languages used are COBOL and C.
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6.2.5 Summary of the Comparisons Between Professional Groups
A comparison of responses from senior officers in four industry sectors in Australia
and Malaysia revealed that:
a. In the Accounting/Banking sector Australian respondents consider that 4GLs 
and Application Generators will replace traditional programming languages in 
the future. They also feel that human aspects of computing and database 
related subjects will be very important in the future. These views are not 
shared by their Malaysian counterparts who feel that business subjects will be 
essential in the education of IS professionals in the future.
b. In the Computing sector both groups of respondents feel that 4GLs and 
Application Generators will be very important in the future and that certain 
technical subjects should be de-emphasised. The Australian respondents want 
more emphasis on business related subjects but the Malaysians do not consider 
them to be among the most important. Australians de-emphasise some 
database related subjects in the future while their Malaysian counterparts 
consider that database related subjects will continue to be very important in the 
future.
c. In the Mining/Manufacturing sector both groups believe that 4GLs and 
Application Generators will replace traditional programming languages. 
Australian respondents place more emphasis on database related subjects than 
their Malaysian counterparts. Project Management is considered by the 
Australians to be among the most important at present and in the future, a view 
not shared by the Malaysians. The subtopic Automated Manufacturing 
Systems significantly increases its relative importance in the Malaysian survey 
but is never considered as important by the Australians.
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d. In the Public Service sector Australian respondents emphasise database related 
subjects while Malaysian respondents emphasise hardware related technical 
subjects and business oriented subjects.
e. In both countries the most popular database package used by industry is 
ORACLE and the most popular languages are COBOL and C.
Chapter 7
A Model Information Systems Curriculum
Before proceeding to the development of a model information systems curriculum for
developing South-east Asian nations we return to the questions raised first in Chapter
3 which underpin the development of the model.
7.1 Important Questions
Are institutions of higher education in developing South-east Asian nations
producing IS graduates who meet the present and future needs of industry?
There appears to be hide indication that institutions of higher educations in South-east
Asia are producing graduates who will fulfil the present and future needs of industry.
This conclusion is supported by the following findings reported in detail in Chapter 5:
a. Regarding the 20 most important subtopics, academics and industry IS 
professionals agree on only 11 at present, and 10 in the future (see Figure 5.8).
b. Of the courses offered by institutions, business systems and business oriented 
courses are in the minority.
c. The employment profiles show that most of the graduates are prepared to enter 
the workforce as application programmers, systems programmers, and 
software engineers. A small minority enter the workforce as business analysts.
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d. Academics in South-east Asia generally consider traditional computer science 
subjects to be the most important at present and in the future (see Figure 5.8). 
In contrast, professionals indicate that business and management subtopics and 
4GLs and application tools should be among the most important areas taught.
Institutions in this region are continuing to produce graduates who have a sound 
theory basis and are good programmers but who do not have enough business 
knowledge and communication skill to really develop information systems that meet 
the needs of industry (Lu and Farrell, 1990). This gives rise to the labour mismatch 
problem detailed by Colombo (1991).
Are institutions of higher education in Australia producing IS graduates who
meet the present and future needs of industry?
Important findings related to this question are presented in Chapter 4:
a. As shown in Figure 4.11, the Australian academics and professionals show 
quite reasonable agreement on 15 out of the 20 most important subtopics at 
present and in the future.
b. Most of the courses provided by institutions are business systems or business 
oriented courses.
c. Business analyst is the single largest employment category for graduates.
It is apparent that Australian institutions are more successful in meeting the needs of
industry than their South-east Asian counterparts.
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How well do the academics and professionals from these two geographical 
regions agree regarding commonly taught IS subtopics?
From the findings of Chapter 6 we see that:
a. Academics
When the twenty most important subtopics are considered at various 
departmental levels there is close agreement between the academics in IS and 
IT departments from the two regions. However, agreement between the 
academics in Bus/Mgmt/Acct departments is relatively low.
b. Professionals
Considering the 20 most important subtopics in the various industry sectors in 
both regions there is moderate agreement between the professionals.
We further compare the most important subtopics as identified by all industry sectors 
and all academics in the two regions. These comparisons are displayed in Figures 7.1a 
and 7.1b respectively.
Figure 7.1a.








* * * * Systems Design Methodologies
* * * * Business and Accounting Systems
* * * * Project Management
* * * * Database Management Systems
* * * * Information Analysis
* * * * Interpersonal Communication Skills
* * * * Networking and Related Technology
* * * * Computer Systems Management
* * * Data Modelling
* * * Accountancy
* * Data and File Structures
* * Programming Languages
* * Programming Methodologies
* * Finance
* * * Systems Software and Operating Systems
* * * Telecommunication Standards
* * * End-user Computing
* * * Office I.S. and Office Automation
* * Database Concepts and Relational Theory
* Practical Case-study/Projects
* * Management of Technology
* * 4GLs and Application generators




* * * Software Engineering and Systems Development
* * * Distributed Processing
* Functional Structure
* * Marketing
* MIS Theory and Concepts
* Performance Evaluation
From Figure 7.1a we see that both groups of industry professionals agree on 16 out of 
20 subtopics at present and on 15 out of 20 in the future. Thus, when all industry 
sectors are considered there is close agreement between the two groups of 
professionals on what constitutes the most important subtopics for an IS course.
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Figure 7.1b.







* * * * Database Concepts and Relational Theory
* * * * Database Management Systems
* * * * Information Analysis
* * * * Data Modelling
* * * * Systems Design Methodologies
* * * * Programming Languages
* * * * Programming Methodologies
* * * * Practical Case-study/Projects
* * * * Data and File Structures
* * * * Software Engineering and Systems Development
* * * * MIS Theory and Concepts
* * * Systems Software and Operating Systems
* * * Functional Structure
* * * Interpersonal Communication Skills
* * * Decision Support Systems
* * 4GLs and Application generators
* * Business and Accounting Systems
* * Project Management
* * End-user Computing
* Accountancy
* Person/Machine Interface
* * Expert Systems
* * Distributed Processing
* * * Networking and Related Technology
* * graphics




* Logic & Theory of Computing
* Simulation
From Figure 7.1b we see that the academics agree on 13 subtopics out of 20 at present 
and on 16 in the future. Thus, while there is a moderate degree of agreement between 
the academics at present, their opinions converge as they consider what constitutes the 
most important subtopics in the future.
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7.2 Development of the Model IS Curriculum
The comparisons presented in Figures 7.1a and 7.1b are very important to the task of 
designing an IS curriculum that meets the future needs of developing nations in South­
east Asia because they bring together, at a global level, the views of academics and 
industry professionals from a nation which is advanced in its utilisation of IS with the 
views of academics and professionals working in a typical developing nation in South­
east Asia.
In developing a model based on these views the following observations must be taken 
into account:
a. Since the model curriculum is intended for developing nations in South-east 
Asia and because of the need to avoid labour mismatch the views of industry 
professionals in South-east Asia are important.
b. It is assumed that the utilisation of IS in South-east Asian developing nations 
will follow closely that in Australia. Consequently, it is important to carefully 
consider the views of Australian industry concerning future needs.
c. Since South-east Asian institutions do not fulfil adequately the needs of 
industry, while Australian institutions are more successful in this endeavour, it 
is important to take full account of the views of Australian academics without 
totally ignoring the views of their South-east Asian colleagues.
In order to introduce these considerations into the model the views of the respective 
groups will be weighted as follows:
Australian and Malaysian Industry weighting 5 
Australian institutions weighting 4 
South-east Asian institutions weighting 3
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We now construct lists of subtopics considered most important in the future by 
academics and professionals from the two geographical regions. These lists, which 
cover 34 subtopics, are extracted from Figures 7.1a and 7.1b and are displayed in 
Figure 7.2.
Figure 7.2.
List of subtopics ranked most important in the future by academics and professionals in 
Australia and South-east Asia.
SUBTOPICS Australia South-east Asia
Institutions Industry Institutions Industry Score
1 Systems Design Methodologies * * * * 17
2 Database Management Systems * * * * 17
3 Information Analysis * * * * 17
4 Interpersonal Communication Skills * * * * 17
5 Networking and Related Technology * * * * 17
6 Decision Support Systems * * * * 17
7 Software Engineering and Systems Dev * * * * 17
8 Distributed Processing * * * * 17
9 End-user Computing * * * 14
10 4GLs and Application Generators * * * 14
11 Business and Accounting Systems * * * 14
12 Project Management * * * 14
13 Database Concepts and Relational Th. * * * 12
14 Data Modelling * * * 12
15 MIS Theory and Concepts * * * 12
16 Computer Systems Management * * 10
17 Office I.S. and Office Automation * * 10
18 Management of Technology * * 10
19 Person/Machine Interface * * 9
20 Graphics * * 8
21 Systems Software and Operating Sys. * * 8
22 Data and File Structures * * 7
23 Programming Languages * * 7
24 Programming Methodologies * * 7
25 Expert Systems * * 7
26 Practical Case-study/Projects * * 7
27 Management Principles * 5
28 Accountancy * 5
29 Telecommunication Standards * 5
30 Marketing * 5
31 Performance Evaluation * 5
32 Quantitative Methods * 4
33 Functional Structure * 3
34 Simulation * 3
An asterisk indicates that a subtopic is considered by a group to be among the most 
important subtopics. A score is also calculated for each subtopic using the weightings 
specified above. For example, the subtopic Systems Design Methodologies is included
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by all the four groups, therefore its score is 17 (4+5+3+5). The subtopic MIS Theory 
and Concepts is included by Australian institutions, South-east Asian institutions, and 
South-east Asian industry, therefore its score is 12 (4+3+5).
7.2.1 Differences Between the Two Geographical Regions
Figure 7.2 reveals some differences between the respondents from the two 
geographical regions. In particular the following are noted:
a. End-user Computing, 4GLs and Application Generators, Business and 
Accounting Systems, and Project Management are included by professionals 
from both regions and Australian academics as among the most important 
subtopics but are not included by the South-east Asian academics. The reason 
for this discrepancy may be the influence of the traditional computer science 
education undertaken by the majority of South-east Asian academics (see 
Section 2.2.4), and that these subtopics have not been considered important by 
computer scientists until recently. The same reason probably explains why the 
South-east Asian academics consider Person/Machine Interface not to be very 
important, but do include Systems Software and Operating Systems among the 
most important subtopics.
b. Computer Systems Management, Office I.S. and Office Automation, and 
Management of Technology are considered by the professionals of both 
regions to be important, but not by the academics of both regions. This 
indicates that management/enterprise issues have increased in importance for 
the professionals of both regions and agrees with earlier reports (see Section 
2.2. 1).
c. Data and File Structures, Programming Languages, Programming 
Methodologies, Expert Systems, and Practical Case-study/Projects are only 
included by the academics of both regions as being very important. This 
indicates that i) the professionals see that some technical subtopics should 
decrease in relative importance. This is especially the case for the first three
185
subtopics listed here when they are considered in the light of increasing 
importance placed on 4GLs and Application Generators by the professionals, 
and ii) professionals in both regions consider that projects undertaken as part 
of structured education programmes are simplistic due to constraints on time 
and resources and consequently real experience is best left to the workplace. 
However this appears to be at odds with findings elsewhere. A number of 
reports stress the importance of practical projects/real world experience in an 
IS course (see Section 2.2.10).
d. Telecommunication is still in the early stages of development in Malaysia, (see 
section 2.2.4) The Malaysian professionals clearly recognise the important 
future need to deal with telecommunication related problems. In Malaysia 
most of the system software and operating systems used in organisations are 
proprietary. This explains why Telecommunication Standards and Systems 
Software and Operating Systems are considered to be among the most 
important subtopics by the Malaysian professionals.
e. The reason why Marketing and Performance Evaluation are considered by the 
Malaysian professionals to be among the most important subtopics, but not by 
the rest of the respondents is not quite clear.
f. It is not clear why Database Concepts and Relational Theory and Data 
Modelling are not considered by Malaysian professionals as among the most 
important though they are included by the rest of the respondents. A possible 
reason may be that many systems installed in Malaysia are directly ported from 
existing systems elsewhere with minor or no modifications.
With those differences in mind it is possible to formulate from different perspectives a 
model IS curriculum suitable for developing Asian nations. One such perspective is to 
formulate a model based on competency levels and derived learning outcomes using 
the different subtopics listed in Figure 7.2. Yet another approach would be to 
compare the list with the major existing model curricula and formulate the model in
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similar fashion to those existing models. Both approaches are discussed in Sections
7.2.2 and 7.2.3.
7.2.2 A Model Based On Competency Levels and Learning Outcomes 
Competency Level
Figure 7.2 may be used to decide the level of learning competency required for each 
subtopic which in turn suggests the learning outcomes required for the subtopic. Four 
competency levels based on the hierarchy described in Bloom's taxonomy of 
educational objectives (Bloom, 1956) are proposed and defined as follows:
Level 1 Awareness - knowledge and comprehension of facts and concepts.
Subtopics with scores of 5 and under fall within this category;
Level 2 Working knowledge - able to apply knowledge in normal circumstances 
under supervision. Subtopics with scores between 7 and 9 inclusive fall 
within this category;
Level 3 Competent use of knowledge - able to apply knowledge in ordinary 
situations without need for supervision. Subtopics with scores between 10 
and 14 inclusive fall within this category;
Level 4 Skilled use of knowledge - able to apply knowledge to analyse and 
synthesise in new situations. Subtopics with scores of 17 fall within this 
category.
In the light of the discussion in Section 7.2.1 certain subtopics need to have their 
competency levels adjusted:
a. Systems Software and Operating Systems - should have a competency level of 
3 instead of 2 (see Section 7.2. Id)
b. Telecommunication Standards - should have a competency level of 3 instead of 
1 (see Section 7.2.Id)
c. Marketing and Performance Evaluation - should have a competency level of 2 
instead of 1 (see Section 7.2. le)
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d. Practical Case-stud/Projects - should have a competency level of 3 instead of 2 
(see Section 7.2.1c)
Learning outcomes
The following is a simple set of learning outcomes derived by considering together the 
content covered by each subtopic and the competency level required. An example is 
given of learning outcomes associated with a subtopic from each of the four levels of 
competency.
1. Systems Design Methodologies (level 4)
Students will be familiar with the commonly used methodologies, i.e. 
structured design, prototyping, human centred design, data centred design, and 
be proficient in one of them. Students will be skilled and able to apply the 
tools and techniques of a chosen methodology to the design of a non-trivial 
system.
2. 4GLs and Application Generators (level 3)
Students will be familiar with selection criteria for 4GLs. Students will have a 
sound knowledge of the principles of prototyping and will have enough 
experience to enable them to prototype a system as a team project.
3. Person/Machine Interface (level 2)
Students will have enough working knowledge of the use of colour, feedback, 
prompts, and mnemonics to enable them to produce simple screen, form and 
dialogue designs.
4. Management Principles (level 1)
Student will have sufficient knowledge of the principles, concepts, functions 
and organisation of management to enable them to relate these issues to other 
subtopics such as Information Analysis.
1 8 8
7.2.3 A Model Based On Comparisons With Existing Curricula
Figure 7.3 shows the details of the 17 subtopics which failed the criteria used in 
constructing Figure 7.2. Also, the relative importance ranking assigned by each group 
is shown.
Figure 7.3
List of subtopics not included in Figure 7.2 and their rankings.
Number
Australian ranking South-east Asian ranking 
Institution Industry Institution Industry
35 Hardware Architecture 47 47 32 39
36 Logic & Theory of Computing 43 46 22 44
37 Artificial Intelligence 33 38 26 42
38 Real Time Control 50 48 42.5 48
39 Robotics 51 51 49 51
40 Automated Manufacturing Systems 49 50 44.5 49
41 EDP Audit 32 33 42.5 36
42 Systems Modelling 27 34 38 38
43 Finance 37 24 47.5 22
44 Micro & Macro Economics 46 40 50 46
45 Business Law & Legal Contract 42 44 51 50
46 Organisational Behaviour 39 32 40 29
47 Psychological Concept 44 39 47.5 33.5
48 Decision Science/Bayesian/ O.R. 38 49 23 41
49 Statistics 36 41 27 41
50 Human Contexts 25 30.5 36 31
51 Social Concern 24 36 41 36
At this point we compare the subtopics included in Figure 7.2 with the model curricula 
recommended by ACM, DPMA and IFIP/BCS. The comparisons are displayed in 
Figure 7.4 and follow an overview of these recommended curricula.
a. ACM Curriculum Overview
The ACM curriculum consists of only 10 courses designed to cover a span of 4 
semesters or two years. Of the 10 courses only eight are meant for undergraduate 
degree level programmes and the remaining two are to be covered in graduate degree 
programs, the ACM curriculum does not cover business support courses which are to 
be taken from the AACSB common body of knowledge. In addition, the ACM 
curriculum indicates two pre-requisite courses, namely Computer Programming (PI)
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and Quantitative Methods (P2), for students wishing to embark on an IS degree 
program. There are no electives in the ACM programme.
b. DPMA Curriculum Overview
The DPMA model curriculum prescribes 8 core courses and 12 elective courses for an 
undergraduate degree programme. Students are expected to cover approximately 12 
or 13 DPMA courses with the additional 8 to 9 business support courses selected from 
the AACSB business courses.
c. IFIP/BCS Curriculum Overview
The IFIP/BCS model curriculum consists of three parts: level 1 source studies, level 2 
major contributory studies and level 3 mainstream studies. Levels 1 and 2 are to be 
covered in an undergraduate degree course while level 3 courses are for post graduate 
studies. There are no electives but the area covered by the curriculum is so wide no 
one institution implementing the curriculum can hope to cover all material to the same 
depth. In this sense there is choice in varying the scope of coverage. The IFIP/BCS 
curriculum does not require support courses from elsewhere as do the ACM and 
DPMA curricula.
The codes used in Figure 7.4 have the following meanings:
A the subtopic is adequately covered by the model curriculum 
G the subtopic is adequately covered by the model curriculum and is designated 
for graduate studies
P the subtopic is partially covered by the model curriculum 
N the subtopic is either not covered by the model curriculum or is only 
superficially covered





Comparison of the most important subtopics from Figure 7.2 with the recommendations 
of three existing major model curricula.
Number■ Subtopic ACM DPMA IFIP/BCS
1 Systems Design Methodologies A A G
2 Database Management Systems A A A
3 Information Analysis A A A
4 Interpersonal Communication Skills P A A
5 Networking and Related Technology A A A
6 Decision Support Systems G A P
7 Software Engineering and Sys. Dev P P A
8 Distributed Processing A A A
9 End-user Computing N A A
10 4GLs and Application Generators N A A
11 Business and Accounting Systems P P P
12 Project Management P,G A G
13 Database Concepts and Rei. Th. A A A
14 Data Modelling A A A
15 MIS Theory and Concepts A P G
16 Computer Systems Management G A G
17 Office I.S. and Office Automation N A A
18 Management of Technology G A G
19 Person/Machine Interface P P A
20 Graphics N A N
21 Systems Software and O.S. A P A
22 Data and File Structures A A A
23 Programming Languages P A A
24 Programming Methodologies A A A
25 Expert Systems N A A
26 Practical Case-study/Projects A A A
27 Management Principles B B A
28 Accountancy B B A
29 Telecommunication Standards N P A
30 Marketing B B N
31 Performance Evaluation P P A
32 Quantitative Methods A B A
33 Functional Structure A A A
34 Simulation P P A
The coding of these subtopics is a highly subjective matter and very careful 
consideration has been used in arriving at the codes presented here. Nonetheless, it is 
clear that no one model curriculum can claim to completely provide adequate coverage 
of all the subtopics listed. On the other hand, each model curriculum does recommend 
material not included in the list of subtopics. It is noted that in some instances a 
subtopic may be covered adequately by one curriculum but not by the others. Thus it 
is prudent not to adopt any single model curriculum while rejecting the others. Instead 
these three recommended models will be used in section 7.3 to assist in collapsing the
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list of 34 subtopics in Figure 7.2 to a more manageable list of some 19 subtopics 
together with detailed descriptions of content for the resulting 19 courses.
However, before proceeding with that task some preliminary comments are necessary. 
It may at first seem to be a simple exercise to decide that those subtopics in Figure 7.2 
having scores over 10 will compose the "core" course, with those subtopics scoring 
from 7 to 10 forming the "support" courses and the rest being taken as "electives". 
But this is not the case for two reasons. Firstly, some of the subtopics require others 
as pre-requisite or co-requisite knowledge. Secondly, many of the subtopics do not 
involve sufficient depth and detail for them to stand alone as fully fledged courses.
Consequently, the list of subtopics in Figure 7.2 must be collapsed into fewer fully 
fledged undergraduate degree courses noting any pre-requisite or co-requisite areas of 
knowledge and skills. This is done with recourse to the recommendations of the three 
model curricula. In addition, three subtopics from Figure 7.3 are combined with 
subtopics from Figure 7.2 as follows: EDP Audit is combined with Business and 
Accounting Systems since it is an inseparable part of a computerised accounting 
system; Organisational Behaviour is combined with Management Principles to form a 
supportive course since systems analysts working in an organisation come into contact 
with management and a knowledge of management principles and organisational 
behaviour will be necessary to their work; Finance is combined with Marketing to 
form a supportive course acknowledging that it is ranked 22 by Malaysian industry and 
24 by Australian industry which are relatively high rankings from two important 
groups.
The results of this process are displayed in Figure 7.5. Of the 19 topics listed 11 (IS1- 
IS11) are designated as "core" courses. These "core" courses are essentially the 
subtopics with scores of 12 or more in Figure 7.2, although some have been combined 
with other subtopics with related content. The eight "supportive" courses (SIS 12-
192
SIS 19) are from the remainder of the list in Figure 7.2, again involving some 
combination of subtopics. The division of the courses into "core" and "supportive" 
courses reflects the scores of the subtopics as shown in Figure 7.2.
Figure 7.5.
The result of collapsing related subtopics listed in Figure 7.2.
Code Course Title Corresponding (or combined)
subtopics in Figure 7.2
IS1 Business and Interpersonal Communication Skills 4
IS2 Computer Systems, End-user Computing, and Business Graphics 9, 21, 33, 20
IS 3 Accountancy and Accounting Systems 11,28,41
IS4 Database Management Systems 2, 13,14
IS5 Distributed Processing 5, 8,29
IS6 Information Analysis 3
IS7 4GLs, Application Generators, and the Person/Machine Interface 10,19
IS8 Software Engineering and System Development 7, 12
IS9 Systems Design Methodologies 1,31
IS 10 Decision Support and Expert Systems 6,25
IS11 MIS Theory and Concepts 15,16, 18
SIS12 Quantitative Methods 32
SIS13 Structured Programming 23
SIS 14 Programming Methodologies 22,24
SIS15 Marketing and Finance 30,43
SIS 16 Management Principles and Organisational Behaviour 27, 46
SIS 17 Modelling and Simulation 34
SIS 18 Office Information Systems and Office Automation 17
SIS19 Practical Case-studies/Projects 26
It is proposed that all the 19 courses (from now on the term course rather than 
subtopic will be used) in Figure 7.5 are to be part of a bachelor degree in information 
systems. In addition, there will be 5 electives enabling students or individual 
departments to chose specific areas for specialisation or enrichment. This is based on 
the assumption that a typical degree course is of three years duration with students 
taking 4 courses each semester.
When Figure 7.5 and Figure 5.7b are compared it is clear that the courses listed do 
cater for the requirements of each industry sector with perhaps one or two exceptions. 
For example, Automated Manufacturing Systems is considered to be one of the most
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important subtopics by the Mining and Manufacturing sector but is not included in the 
proposed set of courses. Thus, a student interested in a career in the Mining and 
Manufacturing sector will take an elective in Automated Manufacturing Systems. The 
provision of electives gives flexibility to cater for the needs of particular sectors, the 
specific orientation of the host department or the interests of the students.
The course structure as a pattern of progression is displayed in Table 7.1. The 
sequencing of courses takes into account any pre-requisites and co-requisites for each 
course. This is not the only workable sequence which satisfies the pre and co-requisite 
structure.
Table 7.1.
A proposed general structure for an undergraduate degree in information systems.
Semester Core Course(s) Support Course(s) Elective(s)
1 IS1, IS2 SIS12, SIS 13 none
2 IS3 SIS14, SIS 15 1
3 IS4, IS5 SIS 16 1
4 IS6, IS7, IS8 none 1
5 IS9, IS 10 SIS 17 1
6 IS11 SIS 18, SIS 19 1
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7.3 The Model Information Systems Curriculum
Much of the material in this section is either influenced by or drawn directly from the 
three model curricula published by ACM (Nunamaker et al., 1982), DPMA (1985), 
and IFIP/BCS (Buckingham et al., 1987).
This section completes the formulation of the model information systems curriculum 
represented in Table 7.1 by providing descriptions of the content to be included in 
each of the "core" and "supportive” courses IS 1 to IS 11 and SIS 12 to SIS 19.
It is noted that the proposed curriculum serves mainly as a guide and is in no way 
prescriptive since implementation of a curriculum requires that the course planner 
takes into account the available of resources, the specific needs of the market and the 
students served by the institution.
IS1 Business and Interpersonal Communication Skills (2 hours lectures, 2 
hours tutorials per week).
Pre-requisites: nil.
One of the essential skills of an IS professional is to be able to communicate effectively 
with users and potential users of information systems as well as the management 
personnel in the organisation.
Topics covered include:
a. Psychology of human communication: brief survey of memory, learning, 
motivation, problem solving and decision making.
b. Impact of interpersonal factors on communication, verbal vs non verbal 




Oral presentation: the effective use of aids, body language and voice; 
interviewing techniques, feedback.
Written presentation: technical writing, technical reports and documentation, 
style and layout of presentation for the right audience.
IS2 Computer Systems, End-user Computing, and Business Graphics (2 hours 
lectures, 2 hours laboratory experience per week)
Pre-requisites: nil.
This is an introductory course. Students are introduced to the concepts and working 
principles of the modem computer so as to understand how computers have 
revolutionised post industrial society. To give the students an appreciation of how a 
computer can alleviate the chores of repetitive routine tasks, hands on experience in 
the use of word processor and spreadsheet are included as laboratory exercises in the 
course.
Topics covered include.
a. Brief history of the computer. Factors that promote the growth of computers.
b. The main components of a computer system:
i. the CPU and its functional parts
ii. input and output devices
iii. storage devices and file organisation
c. Overview of system and application software, some simple DOS commands
d. Overview of information systems and the system development life cycle
e. Large, mid-range and microcomputers, data communication
f. Social concerns, computer theft, piracy, privacy, security, trends
g. computer graphics in business applications: equipment and technology, 
graphics software, charts and graphs for presentations, CAD, Animation, 
Electronic publishing.
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h. Word processor: Students should have enough experience in the laboratory to 
enable them to print suitably formatted documents, to illustrate their ability to 
perform essential functions including justification, character and paragraph 
formatting, use of tables, columns, headers, footnotes and page numbers.
i. Spreadsheet: Students should have enough experience to enable them to 
perform simple financial and statistical analyses such as budgeting, reports, 
correlation, regressions. Students should be able to generate charts and graphs 
from data, and be able to write elementary macros.
IS3 Accountancy and Accounting Systems (2 hours lectures, 2 hours laboratory 
tutorials per week).
Pre-requisites: nil.
It is hard to imagine that computing personnel working in a business environment do 
not encounter problems related to accounting and finance. This course aims to 
provide foundational ideas of accounting methods of organisations. It also introduces 
the common accounting sub-systems to help students appreciate how accounting 
procedures are implemented in computerised environments.
Topics covered include:
a. Accounting: what is the purpose of accounting; the balance sheet; asset and 
liability accounts, working capital; the double entry system; ledger, journals, 
cash book, sectional balancing, control accounts, trial balance; profit and loss.
b. Accounting systems: accounts receivable; accounts payable; payroll; cost 
accounting; financial statements.
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IS4 Database M anagement Systems (2 hours lectures, 2 hours laboratory 
tutorials per week).
Pre-requisites: SIS 14.
Some kind of database management system will be used when organisations implement 
computerised information systems. The IS professionals therefore need to know the 
ways data are managed, the logical structure and physical implementation of database 
systems. Students should be given laboratory experience on working with a database 
system, preferably a relational database system with SQL extension.
Topics covered include:
a. The data environment:
i. revision of data and file structures covered in Programming 
Methodologies (SIS 14)
ii. relationships and associations: 1:1, l:m, m:n relationships, recursive 
relationships.
b. Database Concepts:
i. data modelling: relational theory, terminology, entity-relationship 
model, relational databases, normalisation and normal forms (up to and 
including Boyce-Codd normal form), data dictionary.
ii. overview of hierarchical and network models, comparing these with the 
relational model.
c. Database management systems
i. objectives of using database management systems: data independence, 
integrity and security, efficiency, avoidance of redundancy and 
inconsistency.
hierarchical, network and relational models with the emphasis on 
relational model. Relational algebra, SQL
n.
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iii. major issues: trade off between redundancy and efficiency, maintaining
integrity constraints, backup and recovery, monitoring, tuning,
reloading, restructuring: query optimisation techniques; distributed 
databases and data replication; database machines; content-
addressability; null values in relations.
iv. survey of available databases on the markets
d. Administration
i. database administration: administrative and technical responsibilities, 
concurrency, synchronisation, deadlocking.
ii. database evaluation: selection and acquisition criteria for DBMS
e. laboratory experience
IS5 Distributed Processing (2 hours lectures, 2 hours tutorials/seminars per
week).
Pre-requisites: IS2.
The market trend is moving towards distributed processing environments. Students 
will need to know data communication technology and regulations associated with 
those environments. This course introduces the concepts related to data transmission, 
the design of communication methods in a distributed environment, networking, 
implementation and management issues.
Topics covered include:
a. Network architecture: idea of layers-physical, data link, network, transport, 
session, presentation, and application layers; protocols and interfaces. CCITT 
recommendations.
b Communication environment: basic transmission technology-media (wire, fibre 
optics, microwave, satellite), hardware (modems, concentrators, multiplexers,
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circuit switching, message switching, packet switching), software. Carrier 
services, regulation, cost.
c. Local area network: media, topology, access control, signalling, sharing 
schemas, hardware and software, standardisation. Examples: ethemet, token 
ring, Interconnection: multi-segment repeaters, bridges, gateways.
d. Network management: determination of requirements, design, performance, 
monitoring, control, security, traffic, economics, service levels. Regulatory 
and policy issues
e. Distributed systems: management and technological considerations-data 
duplication, ownership, timeliness, security, integrity, organisation, 
incompatibility, reliability, implementation; application design-logical design 
and physical implementation.
f. Other facilities: Electronic data interchange (EDI), email, facsimile, voice 
networks, teleconferencing, paging systems, PABX, ISDN, telex, teletext.
IS6 Information Analysis (2 hours lectures, 2 hours tutorials and/or laboratory 
experience per week).
Pre-requisites: IS 1, IS3, IS4 (it is advantageous but not mandatory for students to 
complete SIS 16 before studying this course).
In this course information analysis and logical specification of the system is studied in 
detail. The structured approach is adopted with an emphasis on systems concepts and 
systematic thinking. Students will be introduced to techniques and tools for systems 
analysis. This is a course where knowledge and skills acquired previously in other 
courses for example interpersonal communication skills, accounting, finance and 
marketing knowledge, data modelling techniques, and many others, are applied.
Topics covered include:
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a. Systems, information systems and systems planning, systems development life 
cycle: problem identification, feasibility assessment, requirement determination, 
logical and physical design, files and program design, program development, 
system testing, conversion and maintenance, the analyst as an agent of change 
and the skills required.
b. Tools and techniques for information analysis: data flow diagrams-dataflow, 
process, data store, external entity, levelling, functional primitive; data 
dictionary; decision table, decision tree; structured English, pseudocode, flow 
chart, Wamier-Orr diagrams, Nassi-Schneidermann diagrams; entity- 
relationship model, normalisation; cost-benefit analysis. Students should have 
experience with CASE tools, e.g. Excelerator, or Visible Analyst Workbench.
c. Process modelling, physical and logical models, information gathering: 
interviews, questionnaire, record searching, estimating, sampling; walk­
throughs; defining new system requirements.
d. Project/case studies: students should be given an opportunity to analyse some 
simple but non-trivial systems to practice skills acquired in the course.
IS7 4GLs, Application Generators, and the Person-machine Interface (2 hours 
lectures, 2 hours tutorials/laboratory per week).
Pre-requisites: SIS 14.
The trend is that 4GLs and application generators are steadily taking the place of 
traditional programming languages for system development. Students should have 
sound knowledge of at least one 4GL commonly used in commercial settings to 
appreciate the increased productivity and other benefits of 4GLs over traditional 
languages.
Topics covered include:
a. Historical development of programming languages.
201
b. Categories of languages:
i. query languages-SQL, Easythrieve;
ii. report generators-RPG, NOMAD, GIS;
iii. application generators-Focus, Mantis;
iv. graphical languages-PICASSO;
v. domain specific languages-SAS, SPSS;
vi. database management systems-DB2, Oracle;
vii. procedural vs non-procedural languages.
c. Principles of application generators, principles of prototyping, prototyping life 
cycle.
d. Selection criteria for 4GLs.
e. User-interface: input/output devices considerations, screen design, form and 
dialogue design, ergonometrics, design for different categories of users, use of 
colour, feedback, prompts, amd mnemonics.
f. Laboratory experience: students should have sound knowledge and experience 
of a 4GL to enable them to prototype a system as a project.
IS8 Software Engineering and System Development (2 hours lectures, 2 hours 
tutorials per week).
Pre-requisites: SIS 14.
This course introduces the students to the ideas and practices involved in software 
engineering. The essentials of development techniques, tools and support 
environments for improved productivity are considered.
Topics covered include:
a. Introduction: well engineered software, software development process, 
software life cycle.
b. Software engineering environments; survey of tools and techniques.
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c. Specification: methods, and conformity to specification; formal specification.
d. Software design: objected-oriented, functional and data approach; techniques 
and tools; Programming style-readability, maintainability, portability, reliability; 
verification and documentation; characteristics of good design.
e. Software management: project management, planning and scheduling, cost 
estimation, maintenance, quality assurance.
f. Laboratory experience: students should have sufficient working knowledge of 
a commercial project management tool such as Micro-soft Project to enable 
them to manage a system development project in year 3 of the course.
IS9 Systems Design Methodologies (2 hours lectures, 2 hours tutorials per week). 
Pre-requisites: IS6.
This course integrates the areas of computer technology (hardware, software, 
databases), systems analysis, systems design, organisational behaviour and 
communication skills to provide a practical basis for the design of information systems. 
An opportunity to gain experience and skills in the use of tools and techniques and 
methods will be provided in tutorial sessions.
Topics covered include:
a. Reviews: systems development life cycle, tools and techniques; data modelling, 
file organisation.
b. Design considerations: structured design, quality assurance, accommodating 
change, logical design, transform/transaction analysis, structure charts, physical 
design.
c. Performance criteria: throughput, reliability, extensibility, security, economy 
and ease of use; determination of acceptance criteria; performance specification 
and evaluation-measurement tools and techniques.
d. Hardware and systems software selection, program development and testing.
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e. Alternative methods: prototyping; overview of object-oriented design.
IS10 Decision Support and Expert Systems (2 hours lectures, 2 hour laboratory 
per week).
Prequisites: SIS 14.
The 1990s will see increased computer applications for management support as a 
result of the IT revolution. This course examines the aspects of the decision making 
process, uncertainty and risks, the role of decision support systems and expert systems 
in management, Students will be provided with software tools for implementing 
decision support and expert systems and for using software to solve problems.
Topics covered include:
a. Methods of decision making: problem recognition; structure and unstructured 
problems; problem solving process; decision making under uncertainty, idea 
generation techniques, risk analysis, cost-benefit analysis.
b. Decision support systems (DSS): characteristics and capabilities, user­
interface, hardware and software, classification of, and support provided by 
DSS; constructing a DSS, tools, evaluation; using spreadsheets as a decision 
making tool.
c. Hands-on experience: Students should be given experience in using a 
commercial spreadsheet for solving problems such as what-if situations, 
situations where a desired outcome is required, and situations where 
constraints are imposed on some of the variables.
d. Expert systems (ES): overview; examples of ES, basic concepts, structure and 
human elements in ES; knowledge acquisition, knowledge representation, 
inferencing; building expert systems; languages and shells.
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e. Hands-on experience: students should be given experience in building a 
minimal expert system, applying and modifying the system using a 
commercially available expert system shell.
f. Models and decision making: an overview only is needed in this course, since 
simulation and modelling is the subject of a support course SIS 19.
IS11 MIS Theory and Concepts (2 hours lectures, 2 hours tutorials per week). 
Pre-requisites: there are no pre-requisites as such, but since this course is meant to tie 
together the concepts learned in previous courses it should be scheduled towards the 
last year of the degree.
This course aims to provide students with an understanding of the role of computer- 
based management information systems (MIS) in organisations. It examines the 
processes of design, development, implementation, management and control of 
effective MIS. Attention will be given to the planning and organisation of information 
system functions.
Topics covered include:
a. Introduction: role of information systems in organisations and management, 
issues and implications; review of systems and decision making concepts, 
information systems technology; concept of information.
b. MIS: planning-matching information systems to organisational needs; design 
and development-the life cycle approach, MIS development process, 
alternative designs; equipment selection-equipment and vendor evaluation, 
lease vs purchase, contracts; control and management-management of 
development, various aspects of control, standards.
c. Managing information systems resources: roles of the IS manager; managing 
information resources; managing relations between IS and organisational
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functions; IS personnel management; end-user computing management, 
support, issues and opportunity.
SIS12 Quantitative Methods (2 hours lectures, 2 hours tutorials per week).
Pre-requisites: nil.
This course aims to provide students with an understanding of a range of quantitative
techniques used in the business environments to enable them to recognise real world
problems and formulate solution models.
Topics covered include:
a. Logic: connectives; equivalence; tautologies; contradictions; algebra of 
contradictions; validity of arguments.
b. Boolean algebra: axioms; principle of duality; basic theorems; Boolean 
expressions; logic gates and simple switching circuits.
c. Functions, relations and graphs: the cartesian product and relations; functions, 
composite functions; linear, quadratic, exponential and logarithmic functions; 
graphs, graphical representation of functions and relations, connectivity, tree 
graphs, directed graphs, finite state machines.
d. Linear equations and matrices: operations with matrices; solutions of linear 
systems of equations; linear programming;
e. Probability and statistics: addition law, conditional probability, product law, 
independent events, Bayes' theorem; simple treatments of binomial, Poisson, 
exponential and normal distributions, simple applications, confidence limits, 
significant testing, non parametric tests, goodness of fit.
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SIS 13 Structured Programming (2 hours lectures, 2 hours laboratory per week). 
Co-requisites: SIS 12.
This course aims to develop the skills and knowledge necessary to solve problems 
using a computer. The emphasis is on the understanding of a problem, formal problem 
definition, graphical design methodologies (structure charts), program specification 
(pseudocode), and programming style. A minimal set of a high level programming 
language such as Pascal, BASIC or COBOL should be used for the course.
Topics covered include:
a. Problem definition: understanding the underlying business needs; input, 
process, output requirements; formal problem definition document.
b. Structured program development: techniques-initialisation, processing, and 
termination; control structures-sequence, selection and iterations; tools- 
structure charts, pseudocode, decision tables and trees; stepwise refinement, 
modularisation.
c. Program coding: a high level language should be used; students should be 
conversant with the following features-arithmetic process, conditional 
statements, file descriptions and handling facilities, input/output facilities, 
subroutines.
d. Simple arrays; elementary searching, merging and sorting.
e. Program testing: design of test data, program documentation.
SIS14 Programming methodologies (2 hours lectures, 2 hours laboratory per 
week).
Pre-requisites: SIS 13.
This course is a sequel to SIS 13 Structured Programming. It develops and expands 
the concepts learned earlier. Data and file structures are examined in detail.
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Topics covered include:
a. File organisation and processing: serial, indexed, relative and hashed files.
b. More advanced treatment of arrays, records, pointers, sorting, merging and 
searching, relation to the basic file types.
c. Data structures: queues, stacks, recursion, linked lists, trees-binary trees, N-ary 
trees, B-trees, simple treatment of graphs.
d. More on design techniques: formal models of structured programming; table 
handling, control breaks, data validation, file updating and report generation; 
structure charts, theory of stub testing of programs; system testing, walk 
through, efficiency techniques and trade-offs.
e. Programming standards and documentation: programming and documentation 
standards, principles, rationale, and examples; program maintenance.
SIS15 Marketing and Finance (2 hours lectures, 2 hours tutorials per week). 
Pre-requisites: nil.
Most of the personnel marketing computer hardware and software in developing 
countries in South-east Asia are computing graduates. A course in marketing 
concepts will build confidence in the potential IT marketing professionals. This course 
deals with the nature of marketing systems, their roles in organisations and marketing 
decisions. It also covers the identification of marketing opportunities, buyer behaviour 
and strategic marketing planning. Students are taught to analyse marketing situations 
meaningfully and confidently. This course also provides foundational ideas of finance 
and the financial aspects of organisations
Topics covered include:
a. Introduction: the marketing concept; role of marketing in society and in 
organisation.
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b. Demand, supply and companies: market structure-as seem by the consumers, 
customers and suppliers; demand and supply interaction; buying behaviour- 
consumer and organisation; target markets-opportunities, information for 
marketing decisions.
c. Distribution patterns: distribution of raw materials, industrial and consumer 
goods; retailing, wholesaling, promotion, personal selling, mass selling, 
advertising.
d. Marketing functions: policies, packaging, pricing, strategic planning.
e. Finance: capital budgeting and costing, project control and appraisal, 
budgetary control; importance of financial planning; managing working capital, 
financial ratios; use of spread sheet for budgetary control.
SIS16 Management Principles and Organisational Behaviour (2 hours lectures, 2 
hours tutorials per week).
Pre-requisites: nil.
This course aims to provide a basic understanding of the principles, functions and
organisation of management, and of the behaviour of people in organisations,
processes of organisation change and development.
Topics covered include:
a. Introduction: managers and management-planning, organising, coordinating, 
directing, controlling, communicating, relationships; skills, roles, performance; 
organisational behaviour and the manager.
b. Planning-strategic planning, tools and techniques, decision making; 
organisations-organisational structure, formal and informal; coordinating and 
directing-elements of leadership, motivation and performance; controlling- 
forms of control, managing change and conflict; organisational objectives, 
allocation of resources, personnel, activities.
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c. Managing individuals, groups, and organisational processes.
SIS17 Modelling and Simulation (2 hours lectures, 2 hours laboratory per week). 
Pre-requisites: IS2, SIS 12.
This course aims at developing the concepts of modelling and simulation as applied to 
information systems. A variety of models both deterministic and otherwise, will be 
studied. Examples will be drawn from inventory control, transport planning, 
production scheduling, and patient management in hospitals. Emphasis will be on the 
assumptions underlying the use of the models and their limitations. Students will gain 
a working knowledge of a statistical package such as SPSS and a simulation language 
such as GPSS.
Topics covered include:
a. Modelling: classification of models, model designs, optimisation, statistical 
simulation, statistical modelling.
b. Software packages: statistical packages, e.g. Minitab, SPSS; simulation 
languages, e.g. GPSS; HOCUS.
c. Construction of models: information gathering; defining constraints and 
objective function; model representation; model evaluation-deterministic and 
probabilistic, model identification, feedback.
d. Applications: marketing and pricing, investment, forecasting, budgeting, 
manpower planning, purchasing, inventory and production control, scheduling, 
quality control, maintenance and replacement of equipment.
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SIS18 Office Information Systems and Office Automation (2 hours lectures, 2 
hours tutorials/laboratory per week).
Pre-requisites: IS2.
Office automation for improved productivity has been increasingly adopted in 
organisations. It is difficult to imagine a business office of the future not having a 
computer system to carry out routine clerical and business chores. This subject will 
consider the technology and equipment that enables office automation to take place. 
Office accounting is a fundamental part of the office information system (OIS) 
environment. Some typical office accounting systems are purchases, sales, cash 
disbursements, account receivable, and payroll systems. If these are addressed, a large 
portion of (OIS) are automatically considered.
Topics covered include:
a. The business office: activities and functions.
b. Microcomputers as office tools: spreadsheets, word processors, email, 
information management, diaries, databases.
c. Storage and retrieval, security: devices.
d. Input and output devices.
e. Distribution of information and communication: telephone services in an 
automated office, local area network, digital voice communication and voice 
store and forward system, computer conferencing, bulletin boards, teletext and 
videotext systems.
f. Implications of office automation: opportunities, and potential problems.
g. Office systems analysis.
h. Students should have hands on experience in the use of tools, equipment and 
technologies covered in the course.
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SIS 19 Practical Case-studies/Projects
This course aims to provide students with experience in analysing, designing, 
implementing and evaluating information systems. Students should be assigned 
substantial system development projects which span the whole semester. Ideally the 
project should be a 'live' system and students should go through the stages of initial 
analysis to a prototype of the new system. Due to the size of the projects, students 
should work in teams. This is desirable since one rarely works alone in systems 
development in the real world. This project should be carried out in the last semester 
of the degree course as it is a capstone course designed to integrate the concepts 
learned in the previous courses.
7.4 Concluding Remarks
No one curriculum can claim to address all the needs for all developing nations and the 
model curriculum presented here is no exception. Given differences of social, 
economic, political and cultural context from one nation to another there can be no 
sweeping implementation of any curriculum without due consideration to these 
factors. However, there will not be significant differences in the content of an IS 
course irrespective of where it is taught. Therefore, with some modification to suit 
local conditions, the model is applicable across the majority of developing South-east 
Asian nations.
Para-professional Courses
It was noted previously that an undergraduate degree course in IS is not, and should 
not be, the only way to prepare computing personnel. An important group of 
computing personnel are the para-professionals who enter the workforce after two 
years of training having completed a sub-degree qualification. TAKE colleges in 
Australia have recently begun preparing computing para-professionals and will
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continue to play an increasingly important role in this respect (IIETF, 1992; DEET, 
1992). It is appropriate to take TAFE colleges as a model for the preparation of para­
professionals in developing nations.
A comparison of the most important future subtopics identified by TAFE academics 
(see Figure 4.12) with those displayed in Figure 7.2 shows that all the important 
subtopics listed by the TAFE academics are included in Figure 7.2. This comparison 
also reveals that business and management related subtopics are not of central 
importance in TAFE computing courses.
When Figure 7.5 is included in the comparison it is clear that all the subtopics viewed 
as important by TAFE academics are adequately covered by a programme which 
includes the courses IS1 through to IS9 plus SIS13, SIS14, SIS18, and SIS19. 
Consequently, a model two year sub-degree course may be structured as in Table 7.2:
Table 7.2.
A proposed structure for a 2-year sub-degree course for information systems para-
professionals.
Semester Core Course(s) Support Course(s) Elective(s)
1 IS 1, IS2 SIS 12, SIS 13 none
2 IS3, IS5 SIS 14 1
3 IS4, IS6, IS7 SIS 18 none
4 IS8, IS9 SIS 19 1
This is not the only way to structure the sequence of courses, although it has taken 
into account the co- and pre-requisites for each course topic. The provision of 
electives allows more flexibility in the course structure for specialisations needed by 
particular sections of industry.
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Appendix Tables 1 to 23
2 2 4
T a b le  1.
Summary of mean ratings, standard deviations, and Wilcoxon signed-rank 







S Inc/Dec Wilcoxon 
2-tail Prob
Category A 
Functional Structure 32 2.625 0.66 2.656 0.701 0.031 0.686
Hardware Architecture 31 2.194 0.703 2.032 0.752 -0.162 0.068
Systems Software And O.S. 33 2.727 0.626 2.727 0.626 0 1
0 142Logic & Theory Of Comp 33 2.273 0.801 2.394 0.827 0.121
Programming Languages 32 3.281 0.772 3.063 0.84 -0.218 0 05
4GLs & Appl. Generators 33 2.667 0.957 3.333 0.816 0.666 o
Programming Methodologies 31 3.065 0.892 3.258 0.93 0.193 0.043
D.B. Concepts & Rel.Theoiy 33 3.333 0.736 3.545 0.617 0.212 0.028
Data & File Structures 33 3.212 0.696 3.273 0.761 0.061 0.5
D.B. Management Systems 33 3.242 0.83 3.636 0.549 0.394 0.011
Distributed Processing 33 2.242 0.902 3 0.829 0.758 0
Networking & Rel. Tech 33 2.515 0.834 3.152 0.619 0.637 0
Telecom. Standards 33 2.242 0.867 2.788 0.857 0.546 0.002
Artificial. Intelligence 33 2.03 0.77 2.667 0.777 0.637 0
Expert Systems 33 2.485 0.87 3.212 0.74 0.727 0.001
Graphics 33 1.97 0.77 2.515 0.712 0.545 0.002
Real Time Control 33 1.333 0.479 1.636 0.699 0.303 0.005
Robotics 33 1.152 0.364 1.606 0.747 0.454 0.001
Simulation 33 1.546 0.666 2.03 0.81 0.484 0.002
Category B 
Information Analysis 32 3.375 0.751 3.594 0.615 0.219 0.028
Data Modelling 32 3.344 0.827 3.563 0.691 0.219 0.028
Systems Design Methodologies 32 3.438 0.619 3.5 0.568 0.062 0.18
Software Eng. & Sys. Dev. 32 2.875 0.793 3.438 0.564 0.563 0
MIS Theory & Concepts 32 2.813 0.78 3.313 0.644 0.5 0
Automated Manu. Systems 31 1.484 0.769 1.903 0.87 0.419 0.002
Office. I.S. & Off. Auto. 32 2.25 0.88 2.75 0.916 0.5 0.001
Bus. & Acct System 32 2.781 0.906 3 0.916 0.219 0.018
Decision Support System 32 2.719 0.813 3.281 0.729 0.562 0
Comp. Sys. Management 33 2.455 0.869 2.939 0.788 0.484 0.001
EDP Audit 33 2.273 0.839 2.697 0.81 0.424 0.002
Performance Evaluation 33 2.03 0.684 2.515 0.795 0.485 0.001
Project Management 33 2.636 0.699 3.333 0.479 0.697 0
Systems Modelling 32 2.281 0.851 2.781 0.751 0.5 0.001
End-User Computing 33 2.697 0.951 3.212 0.74 0.515 0.001
Practical Case Stud./Proj 33 3.364 0.783 3.667 0.479 0.303 0.018
Category C
Accountancy 31 2.742 1.154 2.936 1.063 0.194 0.028
Finance 31 2.323 1.107 2.548 1.06 0.225 0.018
Marketing 31 1.871 0.885 2.258 0.893 0.387 0.003
Micro & Macro Economics 30 2.1 0.923 2.233 0.858 0.133 0.142
Bus Law And Legal Contract 32 2.156 0.987 2.469 0.879 0.313 0.008
Management Principles 32 2.406 0.837 2.656 0.937 0.25 0.028
Organisational Behaviour 32 2.313 0.821 2.531 0.879 0.218 0.043
Psychological Concept 31 2.032 0.706 2.387 0.882 0.355 0.008
Management Of Technology 30 2.233 0.774 2.7 0.915 0.467 0.002
Quantitative Methods 31 2.613 0.761 2.774 0.805 0.161 0.043
Decision Sc/Bayesian/O.R. 30 2.5 0.82 2.533 0.9 0.033 0.593
Statistics 30 2.567 0.858 2.567 0.898 0 1
Human Contexts 31 2.452 0.768 2.829 0.779 0.377 0.002
Person/Machine Interface 30 2.5 0.731 3.033 0.718 0.533 0.002
Social Concern 31 2.355 0.755 2.839 0.779 0.484 0.003
Interpersonal Com. Skills 32 2.75 0.842 3.218 0.751 0.468 0.02
225
T a b le  2 .










Functional Structure 14 2.571 0.514 2.500 0.519 -0.071
Hardware Architecture 14 2.000 0.555 1.929 0.616 -0.071
Systems Software And O.S. 14 2.643 0.633 2.714 0.726 0.071
Logic & lheory Of Comp 14 2.214 0.579 2.357 0.633 0.143
Programming Languages 14 3.429 0.514 3.214 0.579 -0.215
4GLs & Appl. Generators 14 2.786 0.802 3.500 0.855 0.714
Programming Methodologies 14 3.500 0.650 3.643 0.633 0.143
D.B. Concepts & Rel.Theory 14 3.500 0.519 3.571 0.514 0.071
Data & File Structures 14 3.571 0.514 3.571 0.514 0.000
D.B. Management Systems 14 3.500 0.519 3.643 0.497 0.143
Distributed Processing 14 2.714 0.726 3.286 0.611 0.572
Networking & Rel. Tech 14 3.000 0.679 3.357 0.633 0.357
Telecom. Standards 14 2.714 0.726 3.000 0.784 0.286
Artificial Intelligence 14 2.071 0.829 2.714 0.611 0.643
Expert Systems 14 2.643 1.008 3.357 0.745 0.714
Graphics 14 1.857 0.663 2.357 0.745 0.500
Real Time Control 14 1.500 0.519 1.857 0.535 0.357
Robotics 14 1.214 0.426 1.714 0.726 0.500
Simulation 14 1.643 0.633 2.000 0.679 0.357
Category B
Information Analysis 14 3.357 0.633 3.643 0.497 0.286
Data Modelling 14 3.429 0.646 3.500 0.650 0.071
Systems Design Methodologies 14 3.429 0.756 3.500 0.760 0.071
Software Eng. & Sys. Dev. 14 2.857 0.864 3.286 0.914 0.429
MIS Theory & Concepts 14 3.071 0.730 3.500 0.650 0.429
Automated Manu. Systems 14 1.643 0.929 2.000 0.961 0.357
Office. I.S. & Off. Auto. 14 2.357 0.745 2.714 0.611 0.357
Bus. & Acct System 14 2.786 0.802 2.929 0.829 0.143
Decision Support System 14 2.929 0.829 3.357 0.633 0.428
Comp. Sys. Management 14 2.714 0.825 3.071 0.730 0.357
EDP Audit 14 2.214 0.893 2.714 0.914 0.500
Performance Evaluation 14 2.000 0.555 2.643 0.633 0.643
Project Management 14 2.857 0.663 3.286 0.469 0.429
Systems Modelling 14 2.357 0.633 2.714 0.726 0.357
End-User Computing 14 2.929 0.616 3.286 0.611 0.357
Practical Case Stud./Proj 14 3.357 0.929 3.643 0.842 0.286
Category C
Accountancy 14 2.429 1.089 2.786 0.893 0.357
Finance 14 2.071 0.829 2.429 0.756 0.358
Marketing 14 2.000 0.784 2.286 0.825 0.286
Micro & Macro Economics 14 1.857 0.770 2.143 0.663 0.286
Bus Law And Legal Contract 14 1.857 0.663 2.357 0.497 0.500
Management Principles 14 2.500 0.760 2.786 0.802 0.286
Organisational Behaviour 14 2.357 0.929 2.571 0.852 0.214
Psychological Concept 14 2.071 0.829 2.357 0.842 0.286
Management Of Technology 14 2.286 0.469 2.643 0.633 0.357
Quantitative Methods 14 2.571 0.756 2.786 0.802 0.215
Decision Sc/Bayesian/O.R. 14 2.500 0.855 2.500 0.855 0.000
Statistics 14 2.571 0.756 2.786 0.699 0.215
Human Contexts 13 2.615 0.870 3.154 0.689 0.539
Person/Machine Interface 13 2.692 0.751 3.154 0.689 0.462
Social Concern 14 2.571 0.756 3.071 0.730 0.500
Interpersonal Com. Skills 14 2.857 0.663 3.357 0.497 0.500
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Table 3.










Functional Structure 9 2.667 0.866 2.667 0.866 0.000
Hardware Architecture 9 2.000 0.707 1.778 0.833 -0.222
Systems Software And O.S. 9 2.556 0.726 2.444 0.726 -0.112
Logic & Theory Of Comp 10 2.100 0.994 2.000 0.943 -0.100
Programming Languages 9 2.889 1.167 2.444 1.014 -0.445
4ULs & Appl. Generators 10 2.800 1.229 3.400 0.966 0.600
Programming Methodologies 9 2.222 0.972 2.444 1.130 0.222
D.B. Concepts & Rel.Theoiy 10 3.100 0.876 3.300 0.823 0.200
Data & File Structures 10 3.000 0.816 3.000 0.816 0.000
D.B. Management Systems 10 3.100 0.738 3.600 0.516 0.500
Distributed Processing 10 1.800 0.919 2.600 1.174 0.800
Networking & Rel. Tech 9 2.111 0.928 3.111 0.782 1.000
Telecom. Standards 9 1.889 0.782 2.556 1.130 0.667
Artificial Intelligence 9 1.778 0.667 2.778 1.093 1.000
Expert Systems 10 2.100 0.876 3.100 0.994 1.000
Graphics 9 1.778 0.667 2.556 1.014 0.778
Real Time Control 9 1.000 0.000 1.222 0.441 0.222
Robotics 9 1.000 0.000 1.222 0.441 0.222
Simulation 9 1.333 0.500 1.778 1.202 0.445
Category B
Information Analysis 9 3.778 0.441 3.778 0.441 0.000
Data Modelling 9 3.557 0.527 3.667 0.500 0.110
Systems Design Methodologies 9 3.444 1.014 3.556 1.014 0.112
Software Big. & Sys. Dev. 9 2.667 0.866 3.333 1.000 0.666
MIS Theory & Concepts 9 3.000 0.866 3.556 0.527 0.556
Automated Manu. Systems 8 1.250 0.463 1.750 0.707 0.500
Office. I.S. & Off. Auto. 8 2.375 0.916 3.125 1.126 0.750
Bus. & Acct System 9 3.556 0.726 3.889 0.333 0.333
Decision Support System 9 3.111 0.601 3.667 0.500 0.556
Comp. Sys. Management 10 2.700 0.675 3.100 0.738 0.400
EDP Audit 10 2.800 0.632 3.200 0.632 0.400
Performance Evaluation 10 2.500 0.707 2.900 0.876 0.400
Project Management 9 2.778 0.667 3.333 0.500 0.555
Systems Modelling 8 2.500 0.926 3.125 0.835 0.625
End-User Computing 9 3.111 0.928 3.444 0.882 0.333
Practical Case Stud./Proj 9 3.444 0.726 3.556 0.527 0.112
Category C
Accountancy 10 3.700 0.675 3.800 0.632 0.100
Finance 10 3.100 0.994 3.300 1.059 0.200
Marketing 10 2.000 1.054 2.400 1.075 0.400
Micro & Macro Economics 10 2.700 0.949 2.600 0.966 -0.100
Bus Law And Legal Contract 10 2.700 1.160 2.700 1.160 0.000
Management Principles 10 2.900 0.738 3.000 0.816 0.100
Organisational Behaviour 10 2.900 0.738 3.100 0.738 0.200
Psychological Concept 9 2.556 0.527 2.889 0.782 0.333
Management Of Technology 9 2.667 0.866 3.222 0.833 0.555
Quantitative Methods 10 2.600 0.699 2.900 0.876 0.300
Decision Sc/Bayesian/O.R. 9 2.444 0.527 2.556 0.726 0.112
Statistics 9 2.778 0.833 2.556 0.882 -0.222
Human Contexts 9 2.667 0.707 3.000 0.707 0.333
Person/Mach ine Interface 8 2.750 0.707 3.250 0.707 0.500
Social Concern 8 2.500 0.926 3.000 0.756 0.500
Interpersonal Com. Skills 9 2.889 0.782 3.111 0.601 0.222
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Table 4.










Functional Structure 11 2.727 0.786 3.000 0.775 0.273
Hardware Architecture 10 2.600 0.843 2.500 0.850 -0.100
Systems Software And O.S. 12 3.083 0.669 3.167 0.577 0.084
Logic & Theory Of Comp 12 2.583 0.900 2.833 0.835 0.250
Programming Languages 11 3.364 0.505 3.364 0.674 0.000
4ULs & Appl. Generators 11 2.364 1.027 2.909 0.831 0.545
Programming Methodologies 10 3.200 0.632 3.400 0.699 0.200
D.B. Concepts & Rel.Theory 12 3.250 0.866 3.667 0.492 0.417
Data & File Structures 12 3.000 0.739 3.167 0.835 0.167
D.B. Management Systems 12 3.000 1.128 3.583 0.793 0.583
Distributed Processing 12 2.083 0.900 3.000 0.739 0.917
Networking & Rel. Tech 12 2.417 0.793 3.083 0.515 0.666
Telecom. Standards 12 2.167 1.030 2.833 0.718 0.666
Artificial Intelligence 12 2.250 0.866 2.750 0.866 0.500
Expert Systems 12 2.667 0.888 3.083 0.515 0.416
Graphics 12 2.083 0.996 2.583 0.669 0.500
Real Time Control 12 1.333 0.492 1.750 0.866 0.417
Robotics 12 1.167 0.389 1.833 0.839 0.666
Simulation 12 1.500 0.798 2.167 0.718 0.667
Category B
Information Analysis 12 3.000 0.953 3.330 0.888 0.330
Data Modelling 12 2.833 1.115 3.333 0.778 0.500
Systems Design Methodologies 12 3.167 0.718 3.250 0.622 0.083
Software Eng. & Sys. Dev. 12 2.750 1.055 3.333 0.651 0.583
MIS Theory & Concepts 12 2.250 0.754 2.833 0.577 0.583
Automated Manu. Systems 12 1.417 0.669 1.667 0.888 0.250
Office. I.S. & Off. Auto. 12 2.000 1.044 2.417 1.084 0.417
Bus. & Acct System 12 2.083 0.996 2.250 0.965 0.167
Decision Support System 12 2.250 0.965 2.833 0.835 0.583
Comp. Sys. Management 12 1.917 0.996 2.583 0.900 0.666
EDP Audit 12 1.667 0.778 2.250 0.754 0.583
Performance Evaluation 12 1.750 0.622 2.250 0.866 0.500
Project Management 12 2.333 0.778 3.250 0.622 0.917
Systems Modelling 12 2.000 0.953 2.583 0.669 0.583
End-User Computing 12 2.250 1.215 2.833 0.937 0.583
Practical Case Stud./Proj 12 3.167 1.030 3.583 0.515 0.416
Category C
Accountancy 9 2.000 1.118 2.000 1.118 0.000
Finance 9 1.667 1.118 1.889 1.054 0.222
Marketing 9 1.444 1.014 2.111 1.054 0.667
Micro & Macro Economics 8 1.625 0.916 1.750 1.035 0.125
Bus Law And Legal Cont. 10 2.000 1.054 2.300 0.949 0.300
Management Principles 10 1.900 0.876 2.200 1.135 0.300
Organisational Behaviour 10 1.900 0.738 2.100 0.994 0.200
Psychological Concept 10 1.700 0.483 2.200 1.033 0.500
Management Of Technology 9 1.889 1.054 2.444 1.236 0.555
Quantitative Methods 9 2.444 1.014 2.444 1.014 0.000
Decision Sc/Bayesian/O.R. 9 2.333 1.118 2.333 1.225 0.000
Statistics 9 2.333 1.000 2.222 1.093 -0.111
Human Contexts 11 2.273 0.905 2.364 0.809 0.091
Person/Machine Interface 11 2.273 0.905 2.818 0.751 0.545
Social Concern 11 2.091 0.701 2.546 0.820 0.455
Interpersonal Com. Skills 11 2.636 1.120 3.091 1.044 0.455
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Summary of mean ratings and relative importance rankings: Australian academics.








Comp.Sc + Info. Sys. 
Mean
presnt future presnt future presnt future presnt future
mean rank mean rank mean rank
Category A
Functional Structure 2.63 20 2.66 34.5 2.57 27.5
Hardware Architecture 2.19 40 2.03 47 2.00 43
Systems Software & O.S. 2.73 15 2.73 30 2.64 23.5
Logic & Theory of Comp 2.27 35 2.39 43 2.21 37.5
Programming Languages 3.28 6 3.06 18 3.43 6
4GLS & Appl. Generators 2.67 18 3.33 8.5 2.79 17.5
Programming Methodologies 3.07 9 3.26 13 3.50 3
D.B. Concepts & Rel.Theory 3.33 5 3.55 5 3.50 3
Data & File Structures 3.21 8 3.27 12 3.57 1
D.B. Management Systems 3.24 7 3.64 2 3.50 3
Distributed Processing 2.24 37.5 3.00 20.5 2.71 20
Networking & Rel. Tech 2.52 23 3.15 17 3.00 11
Telecom. Standards 2.24 37.5 2.79 26 2.71 20
Artificial Intelligence 2.03 44.5 2.67 33 2.07 40
Expert Systems 2.48 26 3.21 15.5 2.64 23.5
Graphics 1.97 46 2.52 40.5 1.86 46
Real Time Control 1.33 50 1.64 50 1.50 50
Robotics 1.15 51 1.61 51 1.21 51
Category B
Simulation 1.55 48 2.03 48 1.64 48.5
Information Analysis 3.38 2 3.59 3 3.36 8.5
Data Modelling 3.34 4 3.56 4 3.43 6
Systems Design Methodologies 3.44 1 3.50 6 3.43 6
Software Eng. & Sys. Dev. 2.88 10 3.44 7 2.86 15
MIS Theory & Concepts 2.81 11 3.31 10 3.07 10
Automated Manu. Systems 1.48 49 1.90 49 1.64 48.5
Office. I.S. & Off. Auto. 2.25 34.5 2.75 29 2.36 34
Bus. & Acct System 2.78 12 3.00 20.5 2.79 17.5
Decision Support System 2.72 16 3.28 11 2.93 12.5
Comp. Sys. Management 2.46 27 2.94 22 2.71 20
EDP Audit 2.27 34.5 2.70 32 2.21 37.5
Performance Evaluation 2.03 44.5 2.52 40.5 2.00 43
Project Management 2.64 19 3.33 8.5 2.86 15
Sys. Modelling 2.28 33 2.78 27 2.36 34
End-User Computing 2.70 17 3.21 15.5 2.93 12.5
Practical Case Stud./Proj 3.36 3 3.67 1 3.36 8.5
Category C
Accountancy 2.74 14 2.94 23 2.43 32
Finance 2.32 31 2.55 37 2.07 40
Marketing 1.87 47 2.26 45 2.00 43
Micro & Macro Econ 2.10 42 2.23 46 1.86 46
Bus Law & Legal Cont. 2.16 41 2.47 42 1.86 46
Management Principles 2.41 29 2.66 34.5 2.50 30.5
Organ. Behaviour 2.31 32 2.53 39 2.36 34
Psychological Concept 2.03 43 2.39 44 2.07 40
Man. of Technology 2.23 39 2.70 31 2.29 36
Quantitative Methods 2.61 21 2.77 28 2.57 27.5
Decision Sc/Bsyesian/O.R. 2.50 24.5 2.53 38 2.50 30.5
Statistics 2.57 22 2.57 36 2.57 27.5
Human Contexts 2.45 28 2.83 25 2.62 25
Person/Machine Interface 2.50 24.5 3.03 19 2.69 22
Social Concern 2.36 30 2.84 24 2.57 27.5
Interpersonal Com. Skills 2.75 13 3.22 14 2.86 15
mean rank mean rank mean rank mean rank mean rank
2.50 38.5 2.67 27.5 2.67 35 2.73 12 3.00 16.5
1.93 49 2.00 42.5 1.78 47.5 2.60 15 2.50 30
2.71 32 2.56 31.5 2.44 43 3.08 6 3.17 11.5
2.36 42.5 2.10 40.5 2.00 46 2.58 16 2.83 21
3.21 19 2.89 16.5 2.44 43 3.36 1 3.36 5
3.50 8.5 2.80 18.5 3.40 11 2.36 19 2.91 18
3.64 2.5 2.22 38 2.44 43 3.20 3 3.40 4
3.57 5.5 3.10 10 3.30 14.5 3.25 2 3.67 1
3.57 5.5 3.00 12.5 3.00 27.5 3.00 8 3.17 11.5
3.64 2.5 3.10 10 3.60 6 3.00 8 3.58 2.5
3.29 16.5 1.80 45 2.60 36.5 2.08 32 3.00 16.5
3.36 12.5 2.11 39 3.11 21.5 2.42 18 3.08 14.5
3.00 24 1.89 44 2.56 39.5 2.17 29 2.83 21
2.71 32 1.78 46.5 2.78 33 2.25 26.5 2.75 25
3.36 12.5 2.10 40.5 3.10 24 2.67 13 3.08 14.5
2.36 42.5 1.78 46.5 2.56 39.5 2.08 32 2.58 27
1.86 50 1.00 50.5 1.22 50.5 1.33 50 1.75 49.5
1.71 51 1.00 50.5 1.22 50.5 1.17 51 1.83 48
2.00 47.5 1.33 48 1.78 47.5 1.50 47 2.17 43
3.64 2.5 3.78 1 3.78 3 3.00 8 3.33 8
3.50 8.5 3.56 3 3.67 4.5 2.83 10 3.33 6.5
3.50 8.5 3.44 5.5 3.56 8 3.17 4.5 3.25 9.5
3.29 16.5 2.67 27.5 3.33 12.5 2.75 11 3.33 6.5
3.50 8.5 3.00 12.5 3.56 8 2.25 26.5 2.83 21
2.00 47.5 1.25 49 1.75 49 1.42 49 1.67 51
2.71 32 2.38 37 3.13 19.5 2.00 35.5 2.42 33
2.93 25 3.56 4 3.89 1 2.08 32 2.25 38
3.36 12.5 3.11 7.5 3.67 4.5 2.25 26.5 2.83 21
3.07 22.5 2.70 24 3.10 24 1.92 38 2.58 27
2.71 32 2.80 18.5 3.20 18 1.67 44.5 2.25 38
2.64 35.5 2.50 34 2.90 30.5 1.75 42 2.25 38
3.29 16.5 2.78 20.5 3.33 12.5 2.33 21 3.25 9.5
2.71 32 2.50 34 3.13 19.5 2.00 35.5 2.58 27
3.29 16.5 3.11 7.5 3.44 10 2.25 26.5 2.83 21
3.64 2.5 3.44 5.5 3.56 8 3.17 4.5 3.58 2.5
2.79 27.5 3.70 2 3.80 2 2.00 35.5 2.00 46
2.43 40 3.10 10 3.30 14.5 1.67 44.5 1.89 47
2.29 45 2.00 42.5 2.40 45 1.44 48 2.11 44
2.14 46 2.70 24 2.60 36.5 1.63 46 1.75 49.5
2.36 42.5 2.70 24 2.70 34 2.00 35.5 2.30 36
2.79 27.5 2.90 14.5 3.00 27.5 1.90 39.5 2.20 41.5
2.57 37 2.90 14.5 3.10 24 1.90 39.5 2.10 45
2.36 42.5 2.56 31.5 2.89 32 1.70 43 2.20 41.5
2.64 35.5 2.67 27.5 3.22 17 1.89 41 2.44 31.5
2.79 27.5 2.60 30 2.90 30.5 2.44 17 2.44 31.5
2.50 38.5 2.44 36 2.56 39.5 2.33 21 2.33 35
2.79 27.5 2.78 20.5 2.56 39.5 2.33 21 2.22 40
3.15 20.5 2.67 27.5 3.00 27.5 2.27 23.5 2.36 34
3.15 20.5 2.75 22 3.25 16 2.27 23.5 2.82 24
3.07 22.5 2.50 34 3.00 27.5 2.09 30 2.55 29
3.36 12.5 2.89 16.5 3.11 21.5 2.64 14 3.09 13
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T a b le  6 .








S Inc/Dec Wilcoxon 
2-tail Prob
Category A
Functional Structure 37 2.541 0.869 2.460 0.931 -0.081 0.311
Hardware Architecture 38 2.605 0.855 2.262 0.978 -0.343 0.003
Systems Software And O.S. 38 3.158 0.594 3.079 0.941 -0.079 0.546
Logic & Theory Of Comp 36 2.361 0.798 2.333 0.986 -0.028 0.790
Programming Languages 36 3.194 0.786 2.667 0.793 -0.527 0.001
4GLs & Appl. Generators 37 2.784 0.947 3.351 0.857 0.567 0.001
Programming Methodologies 37 2.919 0.983 3.054 0.970 0.135 0.272
D.B. Concepts & Rel.Theory 38 3.105 0.924 3.553 0.795 0.448 0.002
Data & File Structures 38 3.237 0.751 3.158 0.886 -0.079 0.446
D.B. Management Systems 38 3.158 0.754 3.474 0.725 0.316 0.022
Distributed Processing 38 2.658 0.815 3.474 0.603 0.816 0.000
Networking & Rel. Tech 38 2.895 0.764 3.711 0.611 0.816 0.000
Telecom. Standards 37 2.892 0.809 3.135 0.787 0.243 0.034
Artificial Intelligence 37 1.838 0.727 2.622 0.953 0.784 0.000
Expert Systems 37 1.946 0.743 2.892 0.966 0.946 0.000
Graphics 38 2.632 0.786 3.316 0.739 0.684 0.000
Real l ime Control 37 1.919 0.983 2.243 1.065 0.324 0.005
Robotics 38 1.342 0.582 1.763 0.913 0.421 0.001
Simulation 32 1.969 0.861 2.344 0.902 0.375 0.011
Category B
Information Analysis 37 3.216 0.712 3.568 0.603 0.352 0.003
Data Modelling 38 3.026 0.854 3.421 0.793 0.395 0.002
Systems Design Methodologies 38 3.053 0.837 3.395 0.823 0.342 0.013
Software Eng. & Sys. Dev. 38 2.763 0.943 3.290 0.898 0.526 0.001
MIS Theory & Concepts 38 2.737 0.828 3.079 0.749 0.342 0.004
Automated Manu. Systems 37 1.730 0.804 2.000 1.106 0.270 0.012
Office. I.S. & Off. Auto. 38 2.816 0.926 3.263 0.760 0.447 0.001
Bus. & Acct System 38 3.263 0.724 3.474 0.687 0.211 0.051
Decision Support System 38 2.526 0.725 3.553 0.602 1.027 0.000
Comp. Sys. Management 38 2.842 0.823 3.184 0.609 0.342 0.002
EDP Audit 38 2.526 0.979 2.920 0.882 0.394 0.001
Performance Evaluation 38 2.658 0.815 3.105 0.764 0.447 0.002
Project Management 38 3.026 1.000 3.474 0.647 0.448 0.002
Systems Modelling 38 2.474 0.893 2.895 0.863 0.421 0.003
End-User Computing 38 3.000 0.697 3.711 0.460 0.711 0.000
Practical Case Stud./Proj 36 2.806 0.980 3.139 0.961 0.333 0.009
Category C
Accountancy 37 3.027 0.645 3.243 0.641 0.216 0.059
Finance 37 2.946 0.743 3.136 0.713 0.190 0.075
Marketing 37 2.487 0.932 3.081 0.954 0.594 0.000
Micro & Macro Economics 37 2.216 0.787 2.487 0.901 0.271 0.008
Bus Law And Legal Cont. 37 2.135 0.787 2.351 0.857 0.216 0.033
Management Principles 37 2.676 0.747 3.162 0.727 0.486 0.000
Organisational Behaviour 37 2.514 0.692 2.973 0.687 0.460 0.001
Psychological Concept 37 2.270 0.693 2.595 0.725 0.325 0.002
Management Of Technology 36 2.694 0.668 3.250 0.732 0.556 0.001
Quantitative Methods 36 2.167 0.737 2.389 0.838 0.222 0.025
Decision Sc/Bayesian/O.R. 36 2.000 0.676 2.222 0.760 0.222 0.083
Statistics 36 2.306 0.749 2.472 0.878 0.166 0.110
Human Contexts 37 2.568 0.929 3.054 0.911 0.486 0.000
Person/Machine Interface 37 2.514 0.870 3.162 0.834 0.648 0.000
Social Concern 36 2.289 0.803 2.778 0.929 0.489 0.001
Interpersonal Com. Skills 37 3.081 0.759 3.514 0.692 0.433 0.001
2 3 0
Summary of mean ratings and standard deviations: (Australian) 
Accounting/Banking.









Functional Structure 9 2.444 1.130 2.556 1.130 0.112
Hardware Architecture 10 2.700 0.949 2.500 1.080 -0.200
Systems Software And O.S. 10 3.200 0.422 3.200 0.632 0.000
Logic & Theory Of Comp 9 1.889 1.054 1.889 1.167 0.000
Programming Languages 9 3.556 0.527 2.667 0.707 -0.889
4GLs & Appl. Generators 9 3.000 0.943 3.400 1.075 0.400
Programming Methodologies 10 2.900 1.197 3.400 1.075 0.500
D.B. Concepts & Rel.Theoiy 10 3.100 1.197 3.500 1.080 0.400
Data & File Structures 10 3.600 0.699 3.200 0.919 -0.400
D.B. Management Systems 10 3.400 0.699 3.500 0.707 0.100
Distributed Processing 10 2.600 1.174 3.400 0.843 0.800
Networking & Rel. Tech 10 3.000 0.816 3.800 0.422 0.800
Telecom. Standards 10 3.300 0.823 3.400 0.699 0.100
Artificial Intelligence 10 1.800 0.632 2.500 1.080 0.700
Expert Systems 10 1.900 0.738 2.400 1.174 0.500
Graphics 10 2.600 0.699 3.400 0.699 0.800
Real Time Control 9 1.778 1.093 1.889 1.167 0.111
Robotics 10 1.200 0.422 1.500 0.707 0.300
Simulation 8 1.500 0.756 1.875 0.835 0.375
Category B
Information Analysis 10 3.500 0.707 3.800 0.422 0.300
Data Modelling 10 3.000 1.054 3.400 1.075 0.400
Systems Design Methodologies 10 3.400 0.843 3.700 0.675 0.300
Software Eng. & Sys. Dev. 10 2.700 1.059 3.400 0.966 0.700
MIS Theory & Concepts 10 2.800 1.135 3.000 1.054 0.200
Automated Manu. Systems 9 1.556 0.882 1.667 1.118 0.111
Office. I.S. & Off. Auto. 10 2.700 1.059 3.200 0.919 0.500
Bus. & Acct System 10 3.500 0.707 3.700 0.483 0.200
Decision Support System 10 2.600 0.516 3.800 0.422 1.200
Comp. Sys. Management 10 3.000 0.943 3.200 0.789 0.200
EDP Audit 10 3.100 0.876 3.300 0.823 0.200
Performance Evaluation 10 3.100 0.568 3.200 0.632 0.100
Project Management 10 3.600 0.966 3.800 0.422 0.200
Systems Modelling 10 2.800 1.135 3.100 1.101 0.300
End-User Computing 10 3.200 0.632 3.700 0.483 0.500
Practical Case Stud./Proj 10 3.000 1.247 3.200 1.229 0.200
Category C
Accountancy 10 3.200 0.422 3.500 0.527 0.300
Finance 10 3.200 0.789 3.200 0.789 0.000
Marketing 10 2.500 0.707 3.300 0.949 0.800
Micro & Macro Economics 10 2.600 0.966 2.700 1.059 0.100
Bus Law And Legal Cont. 10 2.400 0.843 2.700 1.059 0.300
Management Principles 10 2.900 0.876 3.300 0.823 0.400
Organisational Behaviour 10 2.800 0.789 3.000 0.667 0.200
Psychological Concept 10 2.400 0.843 2.600 0.699 0.200
Management Of Technology 9 2.667 0.500 3.333 0.707 0.666
Quantitative Methods 9 2.444 0.726 2.556 0.726 0.112
Decision Sc/Bayesian/O.R. 9 2.222 0.667 2.111 0.782 -0.111
Statistics 9 2.667 0.500 2.778 0.667 0.111
Human Contexts 10 2.700 1.160 3.200 0.789 0.500
Person/Machine Interface 10 2.800 1.033 3.400 0.699 0.600
Social Concern 10 2.800 0.919 3.000 0.816 0.200
Interpersonal Com. Skills 10 3.200 0.632 3.500 0.527 0.300
T a b le  8.










Functional Structure 9 2.667 0.866 2.222 0.972 -0.445
Hardware Architecture 9 2.778 0.667 2.222 0.972 -0.556
Systems Software And O.S. 9 3.222 0.441 3.000 0.866 -0.222
Logic & Theory Of Comp 9 2.556 0.726 2.333 1.118 -0.223
Programming Languages 9 3.000 1.000 2.778 0.833 -0.222
4GLs & Appl. Generators 9 2.667 1.000 3.444 0.726 0.777
Programming Methodologies 9 2.556 1.130 2.556 1.014 0.000
D.B. Concepts & Rel.Theoty 9 2.889 0.782 3.222 0.883 0.333
Data & File Structures 9 3.000 0.707 2.667 1.118 -0.333
D.B. Management Systems 9 2.889 0.782 3.111 1.054 0.222
Distributed Processing 9 2.778 0.667 3.667 0.500 0.889
Networking & Rel. Tech 9 3.000 0.500 3.889 0.333 0.889
Telecom. Standards 9 2.778 0.441 3.111 0.601 0.333
Artificial Intelligence 9 2.000 0.707 3.000 1.000 1.000
Expert Systems 9 2.000 0.707 3.111 0.782 1.111
Graphics 9 2.778 0.833 3.556 0.527 0.778
Real Time Control 9 1.556 0.882 2.111 0.928 0.555
Robotics 9 1.556 0.726 2.222 1.202 0.666
Simulation 8 1.750 0.886 2.125 0.835 0.375
Category B 
Information Analysis 9 2.889 0.601 3.333 0.707 0.444
Data Modelling 9 2.889 0.601 3.111 0.782 0.222
Systems Design Methodologies 9 2.667 0.707 2.889 0.782 0.222
Software Eng. & Sys. Dev. 9 2.333 1.000 3.111 1.054 0.778
MIS Theory & Concepts 9 2.667 0.707 3.111 0.601 0.444
Automated Manu. Systems 9 2.000 0.866 2.444 1.130 0.444
Office. I.S. & Off. Auto. 9 3.000 1.000 3.222 0.667 0.222
Bus. & Acct System 9 3.111 0.928 3.222 0.972 0.111
Decision Support System 9 2.333 0.707 3.556 0.726 1.223
Comp. Sys. Management 9 2.667 0.866 3.111 0.333 0.444
EDP Audit 9 2.222 0.972 2.556 0.882 0.334
Performance Evaluation 9 2.444 0.726 3.111 0.601 0.667
Project Management 9 2.778 1.093 3.444 0.527 0.666
Systems Modelling 9 2.333 0.866 3.000 0.866 0.667
End-User Computing 9 2.889 0.601 3.778 0.441 0.889
Practical Case Stud./Proj 9 2.556 0.882 3.000 0.500 0.444
Category C
Accountancy 9 2.778 0.972 2.889 0.782 0.111
Finance 9 2.556 0.882 2.778 0.667 0.222
Marketing 9 2.667 1.000 3.333 0.707 0.666
Micro & Macro Economics 9 1.889 0.333 2.333 0.500 0.444
Bus Law And Legal Cont. 9 2.111 0.782 2.444 0.726 0.333
Management Principles 9 2.667 0.707 3.556 0.527 0.889
Organisational Behaviour 9 2.556 0.726 3.222 0.667 0.666
Psychological Concept 9 2.222 0.667 2.778 0.833 0.556
Management Of Technology 9 2.667 0.500 3.333 0.707 0.666
Quantitative Methods 9 2.000 0.500 2.333 0.866 0.333
Decision Sc/Bayesian/O.R. 9 1.778 0.667 2.440 0.726 0.662
Statistics 9 2.111 0.333 2.556 0.726 0.445
Human Contexts 9 2.778 0.833 3.444 0.726 0.666
Person/Machine Interface 9 2.444 0.882 3.333 0.707 0.889
Social Concern 9 2.444 0.726 2.889 1.054 0.445
Interpersonal Com. Skills 9 3.000 0.707 3.444 0.726 0.444
2 3 2
T a b le  9 .










Functional Structure 10 2.500 0.850 2.500 0.850 0.000
Hardware Architecture 10 2.200 0.789 1.900 0.876 -0.300
Systems Software And O.S. 10 2.900 0.876 2.700 1.250 -0.200
Logic & Theory Of Comp 10 2.400 0.516 2.500 0.707 0.100
Programming Languages 9 3.444 0.527 2.889 0.928 -0.555
4GLs & Appl. Generators 9 2.444 1.014 3.333 0.500 0.889
Programming Methodologies 9 3.222 0.441 3.222 0.667 0.000
D.B. Concepts & Rel.Theory 10 3.100 0.738 3.800 0.422 0.700
Data & File Structures 10 3.100 0.568 3.500 0.527 0.400
D.B. Management Systems 10 2.900 0.738 3.600 0.516 0.700
Distributed Processing 10 2.500 0.707 3.300 0.483 0.800
Networking & Rel. Tech 10 2.600 0.699 3.700 0.483 1.100
Telecom. Standards 9 2.778 0.833 3.111 0.601 0.333
Artificial Intelligence 9 1.667 0.707 2.444 0.882 0.777
Expert Systems 9 1.778 0.667 3.000 0.866 1.222
Graphics 10 2.500 0.707 3.200 0.789 0.700
Real Time Control 10 2.700 0.675 3.100 0.876 0.400
Robotics 10 1.500 0.707 2.000 0.943 0.500
Simulation 8 2.750 0.463 3.000 0.756 0.250
Category B
Information Analysis 9 3.000 0.707 3.556 0.726 0.556
Data Modelling 10 3.000 0.816 3.700 0.483 0.700
Systems Design Methodologies 10 3.000 0.667 3.700 0.483 0.700
Software Eng. & Sys. Dev. 10 2.900 0.568 3.500 0.527 0.600
MIS Theory & Concepts 10 2.500 0.707 2.900 0.738 0.400
Automated Manu. Systems 10 2.100 0.568 2.600 0.966 0.500
Office. I.S. & Off. Auto. 10 2.700 0.949 3.100 0.876 0.400
Bus. & Acct System 10 3.100 0.568 3.200 0.632 0.100
Decision Support System 10 2.500 0.707 3.500 0.527 1.000
Comp. Sys. Management 10 2.700 0.675 3.100 0.568 0.400
EDP Audit 10 2.300 0.949 2.800 0.789 0.500
Performance Evaluation 10 2.500 0.707 2.800 0.789 0.300
Project Management 10 2.700 0.823 3.300 0.675 0.600
Systems Modelling 10 2.100 0.568 2.700 0.675 0.600
End-User Computing 10 2.600 0.699 3.600 0.516 1.000
Practical Case Stud./Proj 9 2.667 0.607 3.333 0.707 0.666
Category C
Accountancy 9 3.222 0.441 3.000 0.500 -0.222
Finance 9 2.889 0.601 3.000 0.707 0.111
Marketing 9 2.556 0.882 3.222 0.667 0.666
Micro & Macro Economics 9 1.889 0.601 2.000 0.707 0.111
Bus Law And Legal Cont. 9 1.778 0.667 2.111 0.782 0.333
Management Principles 9 2.333 0.500 2.778 0.441 0.445
Organisational Behaviour 9 2.333 0.500 2.778 0.441 0.445
Psychological Concept 9 2.333 0.500 2.778 0.441 0.445
Management Of Technology 9 2.444 0.527 3.111 0.601 0.667
Quantitative Methods 9 2.111 0.782 2.222 0.972 0.111
Decision Sc/Bayesian/O.R. 9 2.000 0.707 1.889 0.782 -0.111
Statistics 9 2.111 1.054 2.111 1.167 0.000
Human Contexts 9 2.222 0.667 2.556 0.726 0.334
Person/Machine Interface 9 2.222 0.441 2.889 0.601 0.667
Social Concern 9 2.000 0.500 2.444 0.726 0.444
Interpersonal Com. Skills 9 3.222 0.667 3.667 0.500 0.445
2 3 3
Table 10.










Functional Structure 8 2.625 0.744 2.500 0.926 -0.125
Hardware Architecture 8 3.000 0.756 2.625 0.916 -0.375
Systems Software And O.S. 8 3.375 0.518 3.375 0.916 0.000
Logic & Theory Of Comp 7 2.714 0.756 2.571 0.976 -0.143
Programming Languages 8 3.000 0.535 2.500 0.535 -0.500
4GLs & Appl. Generators 8 3.250 0.463 3.500 0.756 0.250
Programming Methodologies 8 3.250 0.707 3.250 0.707 0.000
D.B. Concepts & Rel.Theory 8 3.625 0.518 3.875 0.354 0.250
Data & File Structures 8 3.500 0.535 3.375 0.744 -0.125
D.B. Management Systems 8 3.625 0.518 3.750 0.463 0.125
Distributed Processing 8 2.875 0.641 3.625 0.518 0.750
Networking & Rel. Tech 8 3.250 0.707 3.750 0.463 0.500
Telecom. Standards 8 2.875 0.835 3.125 0.991 0.250
Artificial Intelligence 8 2.000 0.926 2.625 0.916 0.625
Expert Systems 8 2.125 0.991 3.125 0.991 1.000
Graphics 8 2.875 0.835 3.250 0.886 0.375
Real Time Control 8 1.625 0.916 1.875 0.835 0.250
Robotics 8 1.125 0.354 1.375 0.518 0.250
Simulation 7 2.000 0.816 2.571 0.787 0.571
Category B 
Information Analysis 8 3.625 0.518 3.625 0.518 0.000
Data Modelling 8 3.500 0.535 3.625 0.518 0.125
Systems Design Methodologies 8 3.375 0.744 3.500 0.756 0.125
Software Eng. & Sys. Dev. 8 3.375 0.744 3.375 0.744 0.000
MIS Theory & Concepts 8 3.125 0.641 3.375 0.518 0.250
Automated Manu. Systems 8 1.250 0.707 1.250 0.707 0.000
Office. I.S. & Off. Auto. 8 3.000 0.756 3.625 0.518 0.625
Bus. & Acct System 8 3.375 0.744 3.750 0.463 0.375
Decision Support System 8 2.750 1.035 3.500 0.535 0.750
Comp. Sys. Management 8 3.000 0.926 3.250 0.707 0.250
EDP Audit 8 2.625 0.916 3.250 0.707 0.625
Performance Evaluation 8 2.750 1.035 3.625 0.518 0.875
Project Management 8 3.125 0.991 3.500 0.756 0.375
Systems Modelling 8 2.750 0.886 2.750 0.886 0.000
End-User Computing 8 3.375 0.744 3.875 0.354 0.500
Practical Case Stud./Proj 7 3.143 1.069 3.286 1.113 0.143
Category C
Accountancy 8 2.875 0.641 3.500 0.535 0.625
Finance 8 3.125 0.641 3.500 0.535 0.375
Marketing 8 2.125 1.246 2.250 1.165 0.125
Micro & Macro Economics 8 2.500 0.926 2.875 1.126 0.375
Bus Law And Legal Cont. 8 2.125 0.835 2.125 0.835 0.000
Management Principles 8 2.875 0.835 3.000 0.926 0.125
Organisational Behaviour 8 2.375 0.744 2.750 0.886 0.375
Psychological Concept 8 2.125 0.835 2.250 0.886 0.125
Management Of Technology 8 3.125 0.991 3.250 1.035 0.125
Quantitative Methods 8 2.250 0.886 2.500 0.926 0.250
Decision Sc/Bayesian/O.R. 8 2.000 0.756 2.375 0.744 0.375
Statistics 8 2.375 0.916 2.500 0.926 0.125
Human Contexts 8 2.750 0.886 3.250 1.035 0.500
Person/Machine Interface 8 2.750 0.886 3.250 1.035 0.500
Social Concern 7 2.429 0.787 3.000 1.000 0.571
Interpersonal Com. Skills 8 3.000 1.069 3.500 1.069 0.500
2 3 4
T a b le  11.
S u m m a ry  o f  su b to p ic  m ea n  ra tin g s an d  re la t iv e  im p o rta n ce  ran k in gs: A u stra lia n  Indu stry  as a





Acct. and Banking Computer Industry 
Mean Mean 
present future present future
Mining and Manuf 
Mean
present future




mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank
Functional Structure 2.54 31 2.46 42 2.44 40.5 2.56 41.5 2.67 23.5 2.22 48 2.50 27.5 2.50 41.5 2.63 35.5 2.50 42.5
Hardware Architecture 2.61 29 2.26 47 2.70 30.5 2.50 43.5 2.78 16 2.22 48 2.20 40 1.90 50 3.00 21 2.63 37.5
Systems software & O.S. 3.16 5.5 3.08 28.5 3.20 11 3.20 27.5 3.22 1 3.00 28.5 2.90 12 2.70 37.5 3.38 8 3.38 19.5
Logic & theory of Comp. 2.36 38 2.33 46 1.89 46 1.89 47.5 2.56 30 2.33 45 2.40 33 2.50 41.5 2.71 34 2.57 39.5
Programming Languages 3.19 4 2.67 37 3.56 3 2.67 39 3.00 5 2.78 35 3.44 1 2.89 30.5 3.00 21 2.50 42.5
4Gls & APppl. Generators 2.78 21 3.35 13 3.00 19 3.40 15.5 2.67 23.5 3.44 8.5 2.44 31.5 3.33 12.5 3.25 12 3.50 13.5
Programming Methodologies 2.92 15 3.05 30.5 2.90 22.5 3.40 15.5 2.56 30 2.56 39 3.22 3 3.22 16.5 3.25 12 3.25 26
D.B. Concepts & Rel. Theory 3.11 7 3.55 5 3.10 15 3.50 9.5 2.89 10 3.22 16.5 3.10 6 3.80 1 3.63 2 3.88 1.5
Data & File Structures 3.24 2 3.16 22 3.60 1.5 3.20 27.5 3.00 5 2.67 37 3.10 6 3.50 10 3.50 4.5 3.38 19.5
D.B. Management Systems 3.16 5.5 3.47 8.5 3.40 6.5 3.50 9.5 2.89 10 3.11 22.5 2.90 12 3.60 6.5 3.63 2 3.75 4
¡Distributed Processing 2.66 26.5 3.47 8.5 2.60 36.5 3.40 15.5 2.78 16 3.67 3 2.50 27.5 3.30 14.5 2.88 26 3.63 8
Networking & Rel. Tech 2.90 16 3.71 1.5 3.00 19 3.80 2.5 3.00 5 3.89 1 2.60 22.5 3.70 3 3.25 12 3.75 4
Telecom Standards 2.89 17 3.14 25 3.30 8 3.40 15.5 2.78 16 3.11 22.5 2.78 15 3.11 20.5 2.88 26 3.13 30.5
Art. Intelligence 1.84 49 2.62 38 1.80 47 2.50 43.5 2.00 44.5 3.00 28.5 1.67 50 2.44 43.5 2.00 47 2.63 37.5
Expert Systems 1.95 47 2.89 35 1.90 45 2.40 45 2.00 44.5 3.11 22.5 1.78 48.5 3.00 26.5 2.13 43.5 3.13 30.5
Graphics 2.63 28 3.32 14 2.60 36.5 3.40 15.5 2.78 16 3.56 5 2.50 27.5 3.20 18.5 2.88 26 3.25 26
Real Time Control 1.92 48 2.24 48 1.78 48 1.89 47.5 1.56 50.5 2.11 51 2.70 18.5 3.10 23 1.63 49 1.88 49
Robotics 1.34 51 1.76 51 1.20 51 1.50 51 1.56 50.5 2.22 48 1.50 51 2.00 48.5 1.13 51 1.38 50
Simulation
Category B
1.97 46 2.34 45 1.50 50 1.88 49 1.75 49 2.13 50 2.75 16 3.00 26.5 2.00 47 2.57 39.5
Information Analysis 3.22 3 3.57 3 3.50 4.5 3.80 2.5 2.89 10 3.33 12.5 3.00 9 3.56 8 3.63 2 3.63 8
Data Modelling 3.03 11.5 3.42 11 3.00 19 3.40 15.5 2.89 10 3.11 22.5 3.00 9 3.70 3 3.50 4.5 3.63 8
System Design Meth. 3.05 9 3.40 12 3.40 6.5 3.70 6 2.67 23.5 2.89 32 3.00 9 3.70 3 3.38 8 3.50 13.5
Software Eng. & Sys. Dev. 2.76 22 3.29 15 2.70 30.5 3.40 15.5 2.33 37 3.11 22.5 2.90 12 3.50 10 3.38 8 3.38 19.5
Mis Theory & Concepts 2.74 23 3.08 28.5 2.80 26 3.00 34 2.67 23.5 3.11 22.5 2.50 27.5 2.90 29 3.13 16.5 3.38 19.5
Automated Manu. Systems 1.73 50 2.00 50 1.56 49 1.67 50 2.00 44.5 2.44 41.5 2.10 43.5 2.60 39 1.25 50 1.25 51
Office I.S. & Off. Auto. 2.82 19 3.26 16 2.70 30.5 3.20 27.5 3.00 5 3.22 16.5 2.70 18.5 3.10 23 3.00 21 3.63 8
Bus. & Acct System 3.26 1 3.47 8.5 3.50 4.5 3.70 6 3.11 2 3.22 16.5 3.10 6 3.20 18.5 3.38 8 3.75 4
Decision Support System 2.53 32.5 3.55 4 2.60 36.5 3.80 2.5 2.33 37 3.56 5 2.50 27.5 3.50 10 2.75 31 3.50 13.5
Comp. Sys. Management 2.84 18 3.18 19 3.00 19 3.20 27.5 2.67 23.5 3.11 22.5 2.70 18.5 3.10 23 3.00 21 3.25 26
EDP Audit 2.53 32.5 2.92 33 3.10 15 3.30 22 2.22 39.5 2.56 39 2.30 37 2.80 32.5 2.63 35.5 3.25 26
Performance Evaluation 2.66 26.5 3.11 26 3.10 15 3.20 27.5 2.44 34 3.11 22.5 2.50 27.5 2.80 32.5 2.75 31 3.63 8
Project Management 3.03 11.5 3.47 8.5 3.60 1.5 3.80 2.5 2.78 16 3.44 8.5 2.70 18.5 3.30 14.5 3.13 16.5 3.50 13.5
Sys. Modelling 2.47 37 2.90 34 2.80 26 3.10 32 2.33 37 3.00 28.5 2.10 43.5 2.70 37.5 2.75 31 2.75 35.5
End-User Computing 3.00 13 3.71 1.5 3.20 11 3.70 6 2.89 10 3.78 2 2.60 22.5 3.60 6.5 3.38 8 3.88 1.5
Practical Case Study
Category C
2.81 20 3.14 23 3.00 19 3.20 27.5 2.56 30 3.00 28.5 2.67 21 3.33 12.5 3.14 14 3.29 22
Accountancy 3.03 10 3.24 18 3.20 11 3.50 9.5 2.78 16 2.89 32 3.22 3 3.00 26.5 2.88 26 3.50 13.5
Finance 2.95 14 3.14 24 3.20 11 3.20 27.5 2.56 30 2.78 35 2.89 14 3.00 26.5 3.13 16.5 3.50 13.5
Marketing 2.49 36 3.08 27 2.50 39 3.30 22 2.67 23.5 3.33 12.5 2.56 24 3.22 16.5 2.13 43.5 2.25 46.5
Micro & Macro Econ 2.22 42 2.49 40 2.60 36.5 2.70 37.5 1.89 47 2.33 45 1.89 47 2.00 48.5 2.50 37 2.88 34
Bus Law and Legal ConL 2.14 44 2.35 44 2.40 42.5 2.70 37.5 2.11 41.5 2.44 41.5 1.78 48.5 2.11 46.5 2.13 43.5 2.13 48
Management Principles 2.68 25 3.16 20.5 2.90 22.5 3.30 22 2.67 23.5 3.56 5 2.33 35 2.78 35 2.88 26 3.00 32.5
Organ. Behaviour 2.51 34.5 2.97 32 2.80 26 3.00 34 2.56 30 3.22 16.5 2.33 35 2.78 35 2.38 39.5 2.75 35.5
Psychological Concept 2.27 41 2.60 39 2.40 42.5 2.60 40 2.22 39.5 2.78 35 2.33 35 2.78 35 2.13 43.5 2.25 46.5
Man of Technology 2.69 24 3.25 17 2.67 33.5 3.33 20 2.67 23.5 3.33 12.5 2.44 31.5 3.11 20.5 3.13 16.5 3.25 26
Quantitative Methids 2.17 43 2.39 43 2.44 40.5 2.56 41.5 2.00 44.5 2.33 45 2.11 41.5 2.22 45 2.25 41 2.50 42.5
Decision Sc/Bayesian/O.R. 2.00 45 2.22 49 2.22 44 2.11 46 1.78 48 2.44 43 2.00 45.5 1.89 51 2.00 47 2.38 45
Statistics 2.31 39 2.47 41 2.67 33.5 2.78 36 2.11 41.5 2.56 39 2.11 41.5 2.11 46.5 2.38 39.5 2.50 42.5
Human Contexts 2.57 30 3.05 30.5 2.70 30.5 3.20 27.5 2.78 16 3.44 8.5 2.22 38.5 2.56 40 2.75 31 3.25 26
Person/Machine Interface 2.51 34.5 3.16 20.5 2.80 26 3.40 15.5 2.44 34 3.33 12.5 2.22 38.5 2.89 30.5 2.75 31 3.25 26
Social Concern 2.29 40 2.78 36 2.80 26 3.00 34 2.44 34 2.89 32 2.00 45.5 2.44 43.5 2.43 38 3.00 32.5
Interpersonal Com Skills 3.08 8 3.51 6 3.20 11 3.50 9.5 3.00 5 3.44 8.5 3.22 3 3.67 5 3.00 21 3.50 13.5
235
Table 12.
S u m m a ry  o f  m ea n  ra tin g s , stan d ard  d e v ia t io n s , and W ilc o x o n  s ig n ed -ra n k  tests:







Rank2 S Inc/Dec Wilcoxon 
2-tail prob
Category A 
Functional Structure 37 2.84 9 0.986 2.86 18.5 0.974 0.02 0.445
Hardware Architectural 36 2.53 15 0.878 2.64 28 0.931 0.11 0.477
Systems Software and O.S. 36 3.25 4 0.770 3.44 5 0.773 0.19 0.176
Logic & Theory of Comp. 36 2.47 17 0.941 2.53 29.5 0.992 0.06 0.650
Programming Languages 34 3.59 1 0.783 3.35 7 0.812 -0.24 0.075
4GLs & Appl. Generators 29 2.55 14 0.974 3.37 6 0.792 0.82 0.001
Programming Methodologies 30 3.30 2 0.988 3.33 8 0.992 0.03 0.463
D.B. Concepts & Rel. Theory 36 2.75 12 0.996 3.26 10 0.919 0.51 0.002
Data & File Structures 37 3.00 6.5 0.882 3.28 9 0.779 0.28 0.008
D.B. Management Systems 34 3.03 5 0.797 3.47 2 0.563 0.44 0.002
Distributed Processing 32 2.16 24.5 0.884 2.94 15 0.914 0.78 0
Networking & Rel. Tech 34 2.44 18 0.960 3.46 3 0.817 1.02 0
Telecom Standards 34 2.03 31 1.000 2.85 20.5 0.925 0.82 0
Artificial Intelligence 33 1.39 48 0.747 2.24 40 1.103 0.85 0
Expert Systems 33 1.64 42.5 0.859 2.53 29.5 1.022 0.89 0
Graphics 34 1.79 37 0.845 2.88 17 0.913 1.09 0
Real Time Control 33 1.46 46 0.794 1.77 47 1.017 0.31 0.012
Robotics 32 1.31 50 0.738 1.67 50 0.990 0.36 0.012
Simulation 33 1.42 47 0.765 2.06 42 1.134 0.64 0.002
Category B 
Information Analysis 35 2.80 10 0.901 3.15 12.5 0.870 0.35 0.008
Data Modelling 35 2.43 19 1.037 2.85 20.5 1.048 0.42 0.002
Systems Design Methodologies. 35 2.77 11 1.087 3.12 14 1.008 0.35 0.025
Software Eng. & Sys. Dev. 34 2.09 27 0.980 2.74 24 1.106 0.65 0
MIS Theory & Concepts 37 2.27 22 0.870 2.81 22 1.009 0.54 0.002
Automated Manu. Systems 33 1.33 49 0.692 1.70 48 0.883 0.37 0.008
Office I.S. & Off. Auto. 36 2.33 20 0.956 2.86 18.5 0.990 0.53 0.001
Bus. & Acct System 37 2.97 8 0.987 3.19 11 0.951 0.22 0.069
Decision Support System 34 2.09 27 0.793 2.65 27 0.884 0.56 0.001
Comp. System Management 36 1.92 35 0.967 2.66 26 1.110 0.74 0
EDP Audit 36 1.64 42.5 0.867 2.23 41 0.942 0.59 0
Performance Evaluation 34 1.77 38 0.890 2.47 32 1.164 0.70 0.002
Project Management 35 2.17 23 1.071 2.91 16 0.879 0.74 0
Sys. Modelling 34 2.00 32 0.953 2.44 33 1.045 0.44 0.006
End-user Computing 35 2.51 16 0.919 3.15 12.5 0.989 0.64 0
Practical Case Stud./Proj 35 3.26 3 0.817 3.71 1 0.524 0.45 0.012
Category C
Accountancy 37 2.65 13 0.889 2.78 23 0.898 0.13 0.236
Finance 35 2.09 27 1.011 2.33 36 1.015 0.24 0.018
Marketing 35 1.97 33.5 0.923 2.27 39 1.039 0.30 0.028
Micro & Macro Econ 35 1.49 45 0.845 1.68 49 0.926 0.19 0.076
Bus. Law and Legal Contract 36 1.72 39 1.069 1.86 45 1.158 0.14 0.327
Management Principles 37 2.32 21 1.082 2.40 34.5 1.035 0.08 0.753
Organisational behaviour 37 2.16 24.5 1.014 2.31 37 1.009 0.15 0.208
Psychological Concepts 37 1.70 40 0.845 1.89 44 0.854 0.19 0.028
Management of Technology 36 1.97 33.5 0.941 2.29 38 1.060 0.32 0.014
Quantitative Methods 34 1.50 44 0.826 1.84 46 0.920 0.34 0.008
Decision Sc/Bayesian/O.R. 34 1.29 51 0.760 1.47 51 0.761 0.18 0.091
Statistics 34 1.68 41 0.878 1.97 43 0.933 0.29 0.059
Human Contexts 33 1.91 36 0.843 2.40 34.5 0.968 0.49 0.003
Person/Machine Interface 34 2.06 29.5 0.952 2.71 25 1.101 0.65 0.001
Social Concern 33 2.06 29.5 0.933 2.50 31 0.938 0.44 0.009
Interpersonal Com. Skills 33 3.00 6.5 0.935 3.45 4 0.675 0.45 0.005
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T a b le  13 .
S u m m a ry  o f  m ea n  ra tin g s , stan d ard  d e v ia t io n s , an d  W ilc o x o n  s ig n ed -ra n k







S Inc/Dec Wilcoxon 
2-tail Prob
Category A
Functional Structure 27 3.259 1.023 3.370 0.926 0.111 0.311
Hardware Architecture 26 2.885 1.033 3.000 1.095 0.115 0.311
Systems Software And O.S. 29 3.345 0.769 3.793 0.491 0.448 0.003
Logic & Theory Of Comp 29 2.655 1.045 3.241 0.988 0.586 0.003
Programming Languages 26 3.308 0.970 3.423 0.945 0.115 0.345
4GLs & Appl. Generators 23 2.478 0.994 3.174 1.029 0.696 0.002
Programming Methodologies 28 3.143 1.145 3.571 0.879 0.428 0.012
D.B. Concepts & Kel.’lheory 27 3.111 0.974 3.556 0.751 0.445 0.003
Data & File Structures 28 3.071 0.940 3.464 0.637 0.393 0.01
D.B. Management Systems 29 3.000 0.926 3.586 0.682 0.586 0.002
Distributed Processing 26 2.192 0.939 3.346 0.892 1.154 0
Networking & Rel. Tech 27 2.778 0.934 3.630 0.629 0.852 0
Telecom. Standards 25 2.040 0.790 3.040 1.060 1.000 0
Artificial Intelligence 26 2.269 0.962 3.154 1.008 0.885 0.001
Expert Systems 27 2.259 0.944 3.259 1.059 1.000 0
Graphics 28 2.607 0.956 3.536 0.693 0.929 0
Real 'l ime Control 25 1.720 0.792 2.800 1.080 1.080 0
Robotics 24 1.333 0.565 2.333 1.090 1.000 0
Simulation 27 2.296 1.031 3.259 0.859 0.963 0
Category B 
Information Analysis 28 2.786 1.067 3.429 0.742 0.643 0.002
Data Modelling 26 2.539 1.029 3.308 0.884 0.769 0.001
Systems Design Methodologies 27 2.667 1.177 3.333 0.920 0.666 0.002
Software Eng. & Sys. Dev. 22 2.546 1.057 3.318 1.041 0.772 0.002
MIS Theory & Concepts 29 2.621 0.942 3.448 0.783 0.827 0
Automated Manu. Systems 26 1.500 0.762 2.692 1.050 1.192 0
Office. I.S. & Off. Auto. 28 1.857 0.932 2.929 1.152 1.072 0
Bus. & Acct System 28 2.143 0.970 2.929 1.086 0.786 0.001
Decision Support System 28 2.214 0.917 3.286 0.937 1.072 0
Comp. Sys. Management 26 2.192 0.895 3.077 0.977 0.885 0
EDP Audit 25 1.920 0.862 2.800 1.080 0.880 0
Performance Evaluation 26 2.039 0.999 2.885 0.952 0.846 0
Project Management 27 2.370 0.926 3.185 0.834 0.815 0
Systems Modelling 26 2.039 0.916 2.885 0.864 0.846 0
End-User Computing 26 2.154 0.967 2.885 1.033 0.731 0.001
Practical Case Stud./Proj 28 3.143 0.932 3.786 0.499 0.643 0.002
Category C
Accountancy 26 2.192 1.059 2.615 1.235 0.423 0.008
Finance 26 2.192 1.059 2.539 1.208 0.347 0.012
Marketing 26 2.308 1.158 2.692 1.258 0.384 0.012
Micro & Macro Econ 24 1.917 1.100 2.292 1.197 0.375 0.012
Bus Law And Legal Cont. 24 1.667 1.049 2.167 1.129 0.500 0.003
Management Principles 27 2.333 1.109 3.000 1.038 0.667 0.002
Organisational Behaviour 27 2.185 1.075 2.852 1.134 0.667 0.002
Psychological Concept 26 1.846 0.834 2.539 0.989 0.693 0.001
Man. Of Technology 26 2.077 0.977 3.039 0.999 0.962 0
Quantitative Methods 26 2.846 1.156 3.269 0.919 0.423 0.005
Decision Sc/Bayesian/O.R. 25 2.840 1.028 3.200 1.000 0.360 0.008
Statistics 27 2.704 1.203 3.111 1.013 0.407 0.012
Human Contexts 26 2.077 0.977 2.923 1.055 0.846 0.001
Person/Machine Interface 25 2.120 1.013 3.000 0.816 0.880 0.001
Social Concern 26 2.192 1.021 2.846 1.084 0.654 0.002
Interpersonal Com. Skills 26 2.423 0.945 3.385 0.852 0.962 0
Table 14.
Summary of mean ratings and standard deviations: (South-east 









Functional Structure 6 3.667 0.516 3.667 0.516 0.000
Hardware Architecture 6 2.833 0.753 3.000 0.632 0.167
Systems Software And O.S. 7 3.429 0.535 3.714 0.488 0.285
Logic & Theory Of Comp 7 2.429 0.976 3.143 0.900 0.714
Programming Languages 7 3.571 0.787 3.571 0.787 0.000
4GLs & Appl. Generators 6 3.000 1.095 3.500 0.837 0.500
Programming Methodologies 7 3.571 0.787 4.000 0.000 0.429
D.B. Concepts & Rel.Theoiy 7 3.571 0.535 3.571 0.535 0.000
Data & File Structures 7 3.429 0.535 3.286 0.488 -0.143
D.B. Management Systems 7 3.429 0.535 3.429 0.535 0.000
Distributed Processing 7 2.143 1.069 3.571 0.535 1.428
Networking & Rel. Tech 7 3.000 0.816 3.714 0.488 0.714
Telecom. Standards 6 2.333 0.516 3.333 1.033 1.000
Artificial Intelligence 7 2.429 0.787 3.286 0.756 0.857
Expert Systems 7 2.286 0.756 3.286 1.113 1.000
Graphics 7 3.143 0.378 3.714 0.488 0.571
Real Time Control 5 1.600 0.548 2.400 1.342 0.800
Robotics 5 1.200 0.447 2.000 1.000 0.800
Simulation 7 2.714 1.254 3.143 0.900 0.429
Category B
Information Analysis 7 3.571 0.535 3.571 0.535 0.000
Data Modelling 7 3.000 1.155 3.429 0.535 0.429
Systems Design Methodologies 7 3.143 1.069 3.571 0.535 0.428
Software Eng. & Sys. Dev. 5 3.200 0.837 3.600 0.548 0.400
MIS Theory & Concepts 7 3.429 0.535 3.571 0.535 0.142
Automated Manu. Systems 7 1.429 0.787 2.143 1.069 0.714
Office. I.S. & Off. Auto. 7 2.143 1.069 3.143 1.215 1.000
Bus. & Acct System 7 2.571 0.787 3.143 0.900 0.572
Decision Support System 7 2.714 0.756 3.571 0.535 0.857
Comp. Sys. Management 6 2.500 0.548 3.167 0.753 0.667
EDP Audit 6 2.333 1.033 3.000 1.265 0.667
Performance Evaluation 6 2.000 0.894 2.833 1.329 0.833
Project Management 7 3.000 0.577 3.429 0.535 0.429
Systems Modelling 7 2.429 0.787 3.000 1.155 0.571
End-User Computing 7 2.286 1.113 3.000 1.000 0.714
Practical Case Stud./Proj 7 3.714 0.488 4.000 0.000 0.286
Category C
Accountancy 7 2.000 1.000 2.571 1.134 0.571
Finance 7 2.000 1.155 2.571 1.272 0.571
Marketing 7 1.857 1.215 2.429 1.272 0.572
Micro & Macro Econ 7 1.571 1.134 1.857 1.069 0.286
Bus Law And Legal Cont. 7 1.429 1.134 2.000 1.000 0.571
Management Principles 7 2.286 0.951 3.000 0.816 0.714
Organisational Behaviour 7 2.143 1.069 3.000 0.816 0.857
Psychological Concept 7 1.714 1.113 2.571 1.134 0.857
Man. Of Technology 7 1.857 1.069 2.714 0.756 0.857
Quantitative Methods 7 2.714 1.113 3.143 0.690 0.429
Decision Sc/Bayesian/O.R. 6 3.167 0.753 3.333 0.516 0.166
Statistics 7 2.857 0.900 3.000 0.816 0.143
Human Contexts 7 2.000 1.155 3.143 0.690 1.143
Person/Machine Interface 6 2.000 0.894 3.167 0.753 1.167
Social Concern 6 2.500 1.049 3.000 1.095 0.500
Interpersonal Com. Skills 7 2.714 0.756 3.714 0.488 1.000
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Functional Structure 6 2.167 1.329 2.500 1.378 0.333
Hardware Architecture 5 1.800 1.095 2.000 1.414 0.200
Systems Software And O.S. 7 2.857 0.900 3.714 0.488 0.857
Logic & Theory Of Comp 7 2.429 1.272 3.429 1.134 1.000
Programming Languages 5 2.200 1.304 2.800 1.643 0.600
4GLs & Appl. Generators 3 2.667 1.528 2.667 1.528 0.000
Programming Methodologies 6 3.000 1.549 3.000 1.549 0.000
D.B. Concepts & Rel.Theory 5 2.800 1.304 3.400 0.894 0.600
Data & File Structures 6 3.000 1.265 3.500 0.837 0.500
D.B. Management Systems 7 2.429 1.272 3.714 0.488 1.285
Distributed Processing 4 1.750 0.957 2.750 1.500 1.000
Networking & Rel. Tech 5 2.400 1.342 3.400 0.894 1.000
Telecom. Standards 4 1.500 0.577 2.500 1.732 1.000
Artificial Intelligence 4 2.000 1.155 2.000 1.414 0.000
Expert Systems 5 2.000 1.225 2.800 1.643 0.800
Graphics 6 2.667 0.816 3.667 0.516 1.000
Real Time Control 5 1.400 0.548 2.800 1.095 1.400
Robotics 5 1.200 0.447 2.200 1.304 1.000
Simulation 5 2.000 1.000 3.600 0.548 1.600
Category B 
Information Analysis 6 2.333 1.366 3.500 0.837 1.167
Data Modelling 5 2.000 1.225 3.200 1.304 1.200
Systems Design Methodologies 6 2.167 1.472 3.000 1.549 0.833
Software Eng. & Sys. Dev. 4 1.750 1.500 2.500 1.732 0.750
MIS Theory & Concepts 7 2.714 1.113 3.857 0.378 1.143
Automated Manu. Systems 4 1.250 0.500 3.500 1.000 2.250
Office. I.S. & Off. Auto. 6 2.000 1.265 3.167 1.329 1.167
Bus. & Acct System 6 2.833 0.753 3.833 0.408 1.000
Decision Support System 6 2.500 0.837 3.833 0.408 1.333
Comp. Sys. Management 5 2.000 1.414 3.200 1.095 1.200
EDP Audit 4 2.250 0.957 3.500 1.000 1.250
Performance Evaluation 5 2.200 1.095 3.200 0.447 1.000
Project Management 6 2.667 1.033 3.500 0.548 0.833
Systems Modelling 4 1.750 0.957 3.000 0.816 1.250
End-User Computing 4 2.000 1.414 3.000 0.816 1.000
Practical Case Stud./Proj 6 2.833 0.753 3.667 0.516 0.834
Category C
Accountancy 6 3.500 0.548 3.833 0.408 0.333
Finance 6 3.333 0.516 3.667 0.516 0.334
Marketing 6 3.500 0.548 3.667 0.516 0.167
Micro & Macro Econ 5 3.200 1.095 3.400 0.894 0.200
Bus Law And Legal Cont. 5 2.600 1.140 3.000 1.000 0.400
Management Principles 7 2.714 1.380 3.429 0.787 0.715
Organisational Behaviour 7 2.571 1.272 3.286 0.756 0.715
Psychological Concept 6 2.333 0.816 3.000 0.894 0.667
Man. Of Technology 6 2.000 0.894 3.167 0.753 1.167
Quantitative Methods 6 3.667 0.516 3.833 0.408 0.166
Decision Sc/Bayesian/O.R. 6 3.333 0.516 3.667 0.516 0.334
Statistics 7 3.143 1.215 3.857 0.378 0.714
Human Contexts 5 2.400 0.894 3.200 0.837 0.800
Person/Machine Interface 6 2.167 1.169 3.167 0.753 1.000
Social Concern 6 2.333 1.033 3.333 0.516 1.000
Interpersonal Com. Skills 6 2.333 1.211 3.333 0.816 1.000
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T a b le  16 .
Summary of mean ratings and standard deviations: (South-east 









Functional Structure 12 3.833 0.389 3.833 0.389 0.000
Hardware Architecture 12 3.500 0.674 3.583 0.669 0.083
Systems Software And O.S. 12 3.667 0.651 4.000 0.000 0.333
Logic & Theory Of Comp 12 3.167 0.718 3.500 0.522 0.333
Programming Languages 12 3.667 0.492 3.583 0.669 -0.084
4GLs & Appl. Generators 12 2.083 0.793 3.083 1.084 1.000
Programming Methodologies 12 3.167 1.030 3.750 0.452 0.583
D.B. Concepts & Rel.Theory 12 3.250 0.866 3.750 0.866 0.500
Data & File Structures 12 3.167 0.835 3.583 0.669 0.416
D.B. Management Systems 12 3.083 0.793 3.500 0.905 0.417
Distributed Processing 12 2.333 0.985 3.667 0.651 1.334
Networking & Rel. Tech 12 2.833 0.835 3.833 0.389 1.000
Telecom. Standards 12 2.083 0.900 3.083 0.900 1.000
Artificial Intelligence 12 2.500 1.000 3.667 0.651 1.167
Expert Systems 12 2.500 0.905 3.583 0.793 1.083
Graphics 12 2.417 0.996 3.583 0.515 1.166
Real Time Control 12 1.917 0.900 3.083 1.084 1.166
Robotics 11 1.455 0.688 2.636 1.120 1.181
Simulation 12 2.333 0.888 3.250 1.055 0.917
Category B
Information Analysis 12 2.833 0.835 3.333 0.778 0.500
Data Modelling 12 2.500 0.905 3.333 0.985 0.833
Systems Design Methodologies 12 2.667 0.985 3.417 0.669 0.750
Software Eng. & Sys. Dev. 11 2.727 0.786 3.727 0.467 1.000
MIS Theory & Concepts 12 2.333 0.778 3.167 1.030 0.834
Automated Manu. Systems 12 1.583 0.793 2.667 0.985 1.084
Office. I.S. & Off. Auto. 12 1.583 0.669 2.500 1.087 0.917
Bus. & Acct System 12 1.583 0.669 2.333 1.155 0.750
Decision Support System 12 1.917 0.900 2.833 1.193 0.916
Comp. Sys. Management 12 2.000 0.739 2.833 1.115 0.833
EDP Audit 12 1.583 0.669 2.333 0.985 0.750
Performance Evaluation 12 2.083 1.084 2.750 0.965 0.667
Project Management 11 2.000 0.775 2.818 0.982 0.818
Systems Modelling 12 1.917 0.793 2.750 0.754 0.833
Bid-User Computing 12 2.000 0.739 2.500 1.087 0.500
Practical Case Stud./Proj 12 3.300 0.778 3.917 0.289 0.617
Category C
Accountancy 10 1.600 0.699 2.000 1.247 0.400
Finance 10 1.700 0.823 1.900 1.101 0.200
Marketing 10 1.800 0.919 2.000 1.247 0.200
Micro & Macro Econ 9 1.667 0.707 2.000 1.118 0.333
Bus Law And Legal Cont. 9 1.444 0.882 1.778 1.093 0.334
Management Principles 10 2.200 1.229 2.500 1.269 0.300
Organisational Behaviour 10 1.900 1.101 2.200 1.398 0.300
Psychological Concept 10 1.700 0.675 2.200 1.033 0.500
Man. Of Technology 10 2.300 1.160 2.900 1.287 0.600
Quantitative Methods 10 2.600 1.265 3.000 1.247 0.400
Decision Sc/Bayesian/O.R. 10 2.500 1.179 2.900 1.370 0.400
Statistics 10 2.600 1.350 2.700 1.252 0.100
Human Contexts 11 2.182 0.982 2.636 1.206 0.454
Person/Machine Interface 10 2.400 1.075 2.800 0.919 0.037
Social Concern 11 2.091 1.044 2.455 1.293 0.364
Interpersonal Com. Skills 10 2.500 0.850 3.200 1.033 0.700
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Table 17.
Summary of subtopic mean ratings and relative importance ranking: South-east Asian 








Comp.Sc + Info. Sys. 
Mean
presnt future presnt future presnt future presnt future
mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank
Category A
Functional Structures 3.26 3 3.37 13 3.83 1 3.83 3.5 2.17 34 2.50 47 3.67 2 3.67 7
Hardware Architecture 2.89 9 3.00 32 3.50 4.5 3.58 12 1.80 44 2.00 50.5 2.83 20 3.00 36.5
Systems Software and O.S. 3.35 1 3.79 1 3.67 2.5 4.00 1 2.86 10 3.71 7.5 3.43 8.5 3.71 4.5
Logic & Theory of Computing 2.66 16 3.24 22 3.17 8 3.50 15.5 2.43 22.5 3.43 20.5 2.43 29 3.14 32
Programming Languages 3.31 2 3.42 11 3.67 2.5 3.58 12 2.20 31.5 2.80 42 3.57 4.5 3.57 12
4Gls & Appl. Generators 2.48 21 3.17 25 2.08 32 3.08 24 2.67 17 2.67 45 3.00 16.5 3.50 16
Programming Methodologies 3.14 4.5 3.57 5 3.17 8 3.75 5.5 3.00 8.5 3.00 37.5 3.57 4.5 4.00 2
D.B. Conceptss & Rel.Theoiy 3.11 6 3.56 6 3.25 6 3.75 5.5 2.80 13 3.40 23 3.57 4.5 3.57 12
Data & File Structures 3.07 7 3.46 8 3.17 8 3.58 12 3.00 8.5 3.50 17 3.43 8.5 3.29 23
D.B. Management Systems 3.00 8 3.59 4 3.08 10 3.50 15.5 2.43 22.5 3.71 7.5 3.43 8.5 3.43 18
Distributed Processing 2.19 32 3.35 14 2.33 25 3.67 8.5 1.75 46 2.75 44 2.14 37 3.57 12
Networking & Rel. Tech. 2.78 13 3.63 3 2.83 11.5 3.83 3.5 2.40 24.5 3.40 23 3.00 16.5 3.71 4.5
Telecom. Standards 2.04 41 3.04 29 2.08 32 3.08 24 1.50 48 2.50 47 2.33 31.5 3.33 20.5
Art. Intelligence 2.27 27 3.15 26 2.50 19 3.67 8.5 2.00 39.5 2.00 50.5 2.43 29 3.29 23
Expert Systems 2.26 28 3.26 20.5 2.50 19 3.58 12 2.00 39.5 2.80 42 2.29 34 3.29 23
Graphics 2.61 18 3.54 7 2.42 22 3.58 12 2.67 17 3.67 11 3.14 13.5 3.71 4.5
Real Time Control 1.72 46 2.80 42.5 1.92 38 3.08 24 1.40 49 2.80 42 1.60 47 2.40 47
Robotics 1.33 50 2.33 49 1.46 50 2.64 37.5 1.20 51 2.20 49 1.20 51 2.00 49.5
Simulation 2.30 26 3.26 20.5 2.33 25 3.25 20 2.00 39.5 3.60 14 2.71 22.5 3.14 29
Category B
Information Analysis 2.79 12 3.43 10 2.83 11.5 3.33 18.5 2.33 27.5 3.50 17 3.57 4.5 3.57 12
Data Modelling 2.54 20 3.31 17 2.50 19 3.33 18.5 2.00 39.5 3.20 29.5 3.00 16.5 3.43 18
SystemsDesign Meth. 2.67 15 3.33 15 2.67 14 3.42 17 2.17 34 3.00 37.5 3.14 13.5 3.57 12
Software Eng. & Sys. Dev 2.55 19 3.32 16 2.73 13 3.73 7 1.75 46 2.50 47 3.20 11 3.60 8
MIS Theory & Concepts 2.62 17 3.45 9 2.33 25 3.17 22 2.71 14.5 3.86 1.5 3.43 8.5 3.57 12
Automated Manu Systems 1.50 48 2.69 44.5 1.58 47.5 2.67 36 1.25 50 3.50 17 1.43 49.5 2.14 48
Office. I.S. & Off. Auto. 1.86 44 2.93 34.5 1.58 47.5 2.50 40 2.00 39.5 3.17 33 2.14 37 3.14 29
Bus. & Acct System 2.14 37 2.93 34.5 1.58 47.5 2.33 43.5 2.83 11.5 3.83 4.5 2.57 25 3.14 29
Decision Support Systems 2.21 29 3.29 18 1.92 38 2.83 29.5 2.50 21 3.83 4.5 2.71 22.5 3.57 12
Comp. Sys. Management 2.19 32 3.08 28 2.00 35 2.83 29.5 2.00 39.5 3.20 29.5 2.50 26.5 3.17 25.5
EDP Audit 1.92 43 2.80 42.5 1.58 47.5 2.33 43.5 2.25 30 3.50 17 2.33 31.5 3.00 36.5
Performance Evaluation 2.04 42.5 2.89 38 2.08 32 2.75 33.5 2.20 31.5 3.20 29.5 2.00 41 2.83 41
Project Management 2.37 23 3.19 24 2.00 35 2.82 31 2.67 17 3.50 17 3.00 16.5 3.43 18
Sys. Modelling 2.04 42.5 2.89 38 1.92 38 2.75 33.5 1.75 46 3.00 37.5 2.43 29 3.00 36.5
End-User Computing 2.15 36 2.89 38 2.00 35 2.50 40 2.00 39.5 3.00 37.5 2.29 34 3.00 36.5
Practical Case Stud./Proj 
Category C
3.14 4.5 3.79 2 3.30 4.5 3.92 2 2.83 11.5 3.67 11 3.71 1 4.00 1
Accountancy 2.19 32 2.62 46 1.60 45 2.00 48 3.50 2.5 3.83 4.5 2.00 41 2.57 44
Finance 2.19 32 2.54 47.5 1.70 42.5 1.90 50 3.33 4.5 3.67 11 2.00 41 2.57 44
Marketing 2.31 25 2.69 44.5 1.80 41 2.00 48 3.50 2.5 3.67 11 1.86 44.5 2.43 46
Micro & Macro Econ 1.20 51 2.29 50 1.67 44 2.00 48 3.20 6 3.40 23 1.57 48 1.86 51
Bus Law And Lega; Cont. 1.67 47 2.17 51 1.44 51 1.78 51 2.60 19 3.00 37.5 1.43 49.5 2.00 49.5
Management Principles 2.33 24 3.00 32 2.20 27.5 2.50 40 2.71 14.5 3.43 20.5 2.29 34 3.00 36.5
Organ. Behaviour 2.19 35 2.85 40 1.90 40 2.20 45.5 2.57 20 3.29 27 2.14 37 3.00 36.5
Psychological Concept 1.85 45 2.54 47.5 1.70 42.5 2.20 45.5 2.33 27.5 3.00 37.5 1.71 46 2.57 44
Man. of Technology 2.08 39.5 3.04 30 2.30 27.5 2.90 27.5 2.00 39.5 3.17 33 1.86 44.5 2.71 42
Quantitative Methods 2.85 10 3.27 19 2.60 15.5 3.00 26 3.67 1 3.83 4.5 2.71 22.5 3.14 29
Decision Sc/Bayesian/O.R. 2.84 11 3.20 23 2.50 19 2.90 27.5 3.33 4.5 3.67 11 3.17 12 3.33 20.5
Statistics 2.70 14 3.11 27 2.60 15.5 2.70 35 3.14 7 3.86 1.5 2.86 19 3.00 36.5
Human Contexts 2.08 39.5 2.92 36 2.18 29 2.64 37.5 2.40 24.5 3.20 29.5 2.00 41 3.14 29
Person/Machine Interface 2.12 38 3.00 32 2.40 23 2.80 32 2.17 34 3.17 33 2.00 41 3.17 25.5
Social Concern 2.19 32 2.85 41 2.09 30 2.46 42 2.33 27.5 3.33 25.5 2.50 26.5 3.00 36.5
Interpersonal Com. Skills 2.42 22 3.39 12 2.50 19 3.20 21 2.33 27.5 3.33 25.5 2.71 22.5 3.71 4.5
T a b le  18 .
S u m m a ry  o f  m ea n  ra tin g s , stan d ard  d e v ia t io n s , an d  W ilc o x o n  s ig n ed -ra n k







S Inc/Dec Wilcoxon 
2-tail Prob
Category A
Functional Structure 37 2.838 0.727 3.081 0.894 0.243 0.055
Hardware Architecture 35 2.743 0.780 2.857 1.033 0.114 0.414
Systems Software And O.S. 37 3.108 0.699 3.297 0.878 0.189 0.111
Logic & Theory Of Comp 36 2.556 0.909 2.694 1.009 0.138 0.139
Programming Languages 35 2.971 0.822 3.000 0.907 0.029 0.875
4GLs & Appl. Generators 30 2.733 0.980 3.433 0.858 0.700 0.002
Programming Methodologies 37 2.865 0.887 3.189 0.938 0.324 0.028
D.B. Concepts & Rel.Theory 38 2.763 0.852 3.237 0.786 0.474 0.002
Data & File Structures 38 2.895 0.831 3.211 0.963 0.316 0.016
D.B. Management Systems 38 3.000 0.930 3.474 0.762 0.474 0.002
Distributed Processing 37 2.865 0.787 3.460 0.650 0.595 0.000
Networking & Rel. Tech 37 3.000 0.816 3.595 0.832 0.595 0.001
Telecom. Standards 36 2.917 0.770 3.472 0.774 0.555 0.000
Artificial Intelligence 38 1.816 0.834 2.711 1.011 0.895 0.000
Expert Systems 38 1.895 0.798 2.842 1.001 0.947 0.000
Graphics 38 2.500 0.893 3.184 0.834 0.684 0.000
Real Time Control 37 2.054 1.079 2.514 1.193 0.460 0.002
Robotics 36 1.750 0.996 2.306 1.117 0.556 0.001
Simulation 35 1.971 1.043 2.657 1.162 0.686 0.001
Category B
Information Analysis 38 3.053 0.567 3.526 0.687 0.473 0.001
Data Modelling 37 2.892 0.875 3.270 0.838 0.378 0.003
Systems Design Methodologies 37 3.081 0.829 3.405 0.798 0.324 0.013
Software Eng. & Sys. Dev. 35 2.857 0.733 3.429 0.655 0.572 0.000
MIS Theory & Concepts 38 2.816 0.865 3.342 0.815 0.526 0.001
Automated Manu. Systems 35 2.086 0.919 2.486 1.270 0.400 0.006
Office. I.S. & Off. Auto. 37 2.676 0.818 3.514 0.607 0.838 0.000
Bus. & Acct System 38 3.105 0.509 3.368 0.675 0.263 0.019
Decision Support System 38 2.526 0.830 3.342 0.781 0.816 0.000
Comp. Sys. Management 36 2.861 0.798 3.333 0.676 0.472 0.001
EDP Audit 38 2.447 0.645 3.000 0.658 0.553 0.000
Performance Evaluation 38 2.763 0.714 3.316 0.702 0.553 0.000
Project Management 38 2.868 0.875 3.342 0.815 0.474 0.002
Systems Modelling 36 2.444 0.809 2.861 0.762 0.417 0.001
End-User Computing 35 2.657 0.968 3.343 0.765 0.686 0.000
Practical Case Stud./Proj 33 2.546 0.905 3.061 0.827 0.515 0.009
Category C
Accountancy 36 2.944 0.754 3.250 0.770 0.306 0.007
Finance 36 2.917 0.770 3.278 0.741 0.361 0.004
Marketing 36 2.861 0.899 3.389 0.838 0.528 0.001
Micro & Macro Econ 33 2.303 0.984 2.636 0.962 0.333 0.010
Bus Law And Legal Cont. 33 2.212 0.960 2.394 0.966 0.182 0.028
Management Principles 35 2.800 0.833 3.286 0.789 0.486 0.000
Organisational Behaviour 34 2.706 0.760 3.177 0.673 0.471 0.000
Psychological Concept 33 2.546 0.711 3.061 0.747 0.515 0.001
Man. Of Technology 33 2.788 0.820 3.424 0.708 0.636 0.000
Quantitative Methods 33 2.364 0.895 2.697 0.847 0.333 0.013
Decision Sc/Bayesian/O.R. 32 2.313 0.859 2.625 0.907 0.312 0.028
Statistics 31 2.484 0.724 2.807 0.703 0.323 0.019
Human Contexts 35 2.600 0.847 3.114 0.900 0.514 0.001
Person/Machine Interface 35 2.629 0.910 3.171 0.822 0.542 0.001
Social Concern 35 2.600 0.736 3.000 0.728 0.400 0.001
Interpersonal Com. Skills 35 3.057 0.838 3.600 0.695 0.543 0.000
2 4 2
T a b le  19.










Functional Structure 15 3.000 0.845 3.067 1.033 0.067
Hardware Architecture 15 2.667 0.900 2.867 1.060 0.200
Systems Software And O.S. 15 3.067 0.704 3.267 0.884 0.200
Logic & Theory Of Comp 15 2.467 0.915 2.600 1.056 0.133
Programming Languages 14 2.571 0.938 2.929 0.917 0.358
4GLs & Appl. Generators 14 2.286 0.914 3.214 1.122 0.928
Programming Methodologies 15 2.667 1.047 3.133 1.125 0.466
D.B. Concepts & Rel.Theoiy 15 2.667 1.113 3.133 0.915 0.467
Data & File Structures 15 2.933 1.033 3.200 1.082 0.267
D.B. Management Systems 15 2.667 1.234 3.200 1.010 0.533
Distributed Processing 14 2.857 0.949 3.429 0.756 0.572
Networking & Rel. Tech 14 2.714 0.825 3.571 0.852 0.857
Telecom. Standards 14 3.143 0.770 3.571 0.646 0.428
Artificial Intelligence 15 1.867 0.990 2.737 0.961 0.870
Expert Systems 15 1.733 0.799 2.667 0.976 0.934
Graphics 15 2.267 0.961 3.067 0.799 0.800
Real Time Control 14 1.857 1.027 2.071 1.141 0.214
Robotics 14 1.571 0.938 2.000 0.961 0.429
Simulation 13 1.692 0.947 2.692 1.316 1.000
Category B
Information Analysis 15 2.933 0.594 3.467 0.834 0.534
Data Modelling 14 2.786 0.802 3.286 0.825 0.500
Systems Design Methodologies 14 2.857 0.949 3.500 0.855 0.643
Software Eng. & Sys. Dev. 14 2.643 0.745 3.286 0.825 0.643
MIS Theory & Concepts 15 2.733 0.961 3.400 0.910 0.667
Automated Manu. Systems 12 1.583 0.793 1.917 1.380 0.334
Office. I.S. & Off. Auto. 14 2.571 0.938 3.714 0.469 1.143
Bus. & Acct System 15 3.000 0.378 3.400 0.632 0.400
Decision Support System 15 2.533 0.834 3.467 0.834 0.934
Comp. Sys. Management 15 2.769 0.832 3.231 0.725 0.462
EDP Audit 15 2.600 0.737 3.067 0.594 0.467
Performance Evaluation 15 2.667 0.816 3.333 0.724 0.666
Project Management 15 2.867 0.915 3.467 0.834 0.600
Systems Modelling 13 2.231 0.832 2.692 0.751 0.461
End-User Computing 14 2.214 0.975 3.214 0.893 1.000
Practical Case Stud./Proj 11 2.546 0.934 3.273 1.009 0.727
Category C
Accountancy 15 2.933 0.799 3.200 0.862 0.267
Finance 15 2.933 0.799 3.400 0.828 0.467
Marketing 15 2.733 0.961 3.467 0.915 0.734
Micro & Macro Econ 13 2.615 1.193 2.692 1.251 0.077
Bus Law And Legal Cont. 13 2.539 1.050 2.615 1.044 0.076
Management Principles 14 2.929 0.730 3.429 0.756 0.500
Organisational Behaviour 14 2.857 0.770 3.357 0.745 0.500
Psychological Concept 14 2.714 0.726 3.214 0.699 0.500
Man. Of Technology 14 2.714 0.914 3.500 0.855 0.786
Quantitative Methods 13 2.385 0.870 2.692 0.855 0.307
Decision Sc/Bayesian/O.R. 12 2.167 0.835 2.500 0.905 0.333
Statistics 13 2.462 0.776 2.769 0.725 0.307
Human Contexts 14 2.643 0.745 3.214 0.893 0.571
Person/Machine Interface 14 2.714 0.825 3.214 0.699 0.500
Social Concern 14 2.571 0.646 3.000 0.784 0.429
Interpersonal Com. Skills 14 3.214 0.893 3.714 0.825 0.500
2 4 3
T a b le 2 0 .










Functional Structure 6 2.833 0.753 2.833 0.983 0.000
Hardware Architecture 6 2.667 1.033 2.167 1.169 -0.500
Systems Software And O.S. 6 3.000 0.632 3.167 0.983 0.167
Logic & Theory Of Comp 6 2.500 0.837 2.667 1.033 0.167
Programming Languages 6 2.833 0.408 2.833 0.753 0.000
4GLs & Appl. Generators 6 3.333 0.816 3.667 0.516 0.334
Programming Methodologies 7 3.000 0.816 3.286 0.951 0.286
D.B. Concepts & Rel.Theory 7 3.143 0.378 3.571 0.535 0.428
Data & File Structures 7 3.000 0.577 3.429 0.976 0.429
D.B. Management Systems 7 3.286 0.488 3.714 0.488 0.428
Distributed Processing 7 2.714 0.756 3.571 0.787 0.857
Networking & Rel. Tech 7 3.143 0.378 4.000 0.000 0.857
Telecom. Standards 6 2.833 0.408 3.833 0.408 1.000
Artificial Intelligence 7 1.714 0.488 3.143 0.900 1.429
Expert Systems 7 1.857 0.690 3.143 0.690 1.286
Graphics 7 2.571 0.976 3.286 0.756 0.715
Real Time Control 7 2.000 1.155 2.857 0.900 0.857
Robotics 7 2.000 1.155 2.571 0.976 0.571
Simulation 6 2.333 0.816 2.833 1.169 0.500
Category B
Information Analysis 7 3.143 0.690 3.571 0.535 0.428
Data Modelling 7 3.143 0.690 3.571 0.535 0.428
Systems Design Methodologies 7 3.286 0.488 3.429 0.535 0.143
Software Eng. & Sys. Dev. 6 3.333 0.816 3.833 0.408 0.500
MIS Theory & Concepts 7 2.571 0.535 3.286 0.488 0.715
Automated Manu. Systems 7 2.286 0.756 2.857 1.069 0.571
Office. I.S. & Off. Auto. 7 2.571 0.535 3.286 0.756 0.715
Bus. & Acct System 7 2.857 0.378 3.286 0.488 0.429
Decision Support System 7 2.714 0.756 3.571 0.787 0.857
Comp. Sys. Management 7 2.571 0.787 3.286 0.488 0.715
EDP Audit 7 2.286 0.488 3.429 0.535 1.143
Performance Evaluation 7 2.714 0.488 3.286 0.756 0.572
Project Management 7 3.000 0.816 3.571 0.535 0.571
Systems Modelling 7 2.714 0.756 3.143 0.900 0.429
End-User Computing 7 2.857 0.900 3.143 0.690 0.286
Practical Case Stud./Proj 6 2.667 0.516 2.833 0.408 0.166
Category C
Accountancy 6 2.667 0.516 2.833 0.408 0.166
Finance 6 2.500 0.548 3.000 0.000 0.500
Marketing 6 2.667 0.516 3.000 0.000 0.333
Micro & Macro Econ 6 2.333 0.516 2.667 0.516 0.334
Bus Law And Legal Cont. 6 2.167 0.408 2.333 0.516 0.166
Management Principles 6 2.333 0.816 3.000 0.632 0.667
Organisational Behaviour 6 2.167 0.753 2.833 0.408 0.667
Psychological Concept 6 2.333 0.516 2.833 0.408 0.500
Man. Of Technology 6 2.333 0.516 3.000 0.000 0.667
Quantitative Methods 6 2.333 0.816 2.500 0.548 0.167
Decision Sc/Bayesian/O.R. 6 2.333 0.816 2.667 0.516 0.333
Statistics 6 2.167 0.753 2.667 0.516 0.500
Human Contexts 6 2.500 0.548 3.167 0.753 0.667
Person/Machine Interface 6 2.667 0.516 3.500 0.548 0.833
Social Concern 6 2.500 0.548 2.833 0.753 0.333
Interpersonal Com. Skills 6 2.833 0.753 3.667 0.516 0.833
2 4 4
T a b le 2 1 .










Functional Structure 10 2.500 0.527 2.900 0.738 0.400
Hardware Architecture 8 2.875 0.641 2.875 0.835 0.000
Systems Software And O.S. 10 3.000 0.816 3.100 0.994 0.100
Logic & Theory Of Comp 9 2.333 1.000 2.556 1.014 0.223
Programming Languages 10 3.300 0.483 3.000 1.054 -0.300
4GLs & Appl. Generators 8 3.000 0.926 3.500 0.535 0.500
Programming Methodologies 9 2.667 0.707 3.220 0.667 0.553
D.B. Concepts & Rel.Theory 10 2.600 0.699 3.100 0.738 0.500
Data & File Structures 10 2.800 0.789 3.000 1.054 0.200
D.B. Management Systems 10 3.100 0.568 3.600 0.516 0.500
Distributed Processing 10 2.900 0.738 3.400 0.516 0.500
Networking & Rel. Tech 10 3.200 0.789 3.500 0.972 0.300
Telecom. Standards 10 2.500 0.850 3.200 1.033 0.700
Artificial Intelligence 10 1.800 0.789 2.700 1.059 0.900
Expert Systems 10 2.100 0.876 3.100 0.994 1.000
Graphics 10 2.800 0.919 3.300 1.059 0.500
Real Time Control 10 2.300 1.252 2.900 1.370 0.600
Robotics 10 1.800 1.033 2.700 1.252 0.900
Simulation 10 2.000 1.247 2.600 1.174 0.600
Category B 
Information Analysis 10 3.100 0.568 3.500 0.567 0.400
Data Modelling 10 2.800 1.135 3.200 1.033 0.400
Systans Design Methodologies 10 3.100 0.994 3.200 1.033 0.100
Software Eng. & Sys. Dev. 9 2.778 0.667 3.333 0.500 0.555
MIS Theory & Concepts 10 2.700 0.949 3.200 0.919 0.500
Automated Manu. Systems 10 2.800 0.789 3.500 0.527 0.700
Office. I.S. & Off. Auto. 10 2.600 0.843 3.400 0.516 0.800
Bus. & Acct System 10 3.300 0.675 3.400 0.843 0.100
Decision Support System 10 2.500 0.707 3.100 0.568 0.600
Comp. Sys. Management 10 3.000 0.816 3.400 0.699 0.400
EDP Audit 10 2.300 0.675 2.700 0.675 0.400
Performance Evaluation 10 2.800 0.789 3.200 0.789 0.400
Project Management 10 2.600 0.966 3.000 0.943 0.400
Systems Modelling 10 2.600 0.699 3.000 0.667 0.400
End-User Computing 8 3.125 0.835 3.500 0.756 0.375
Practical Case Stud./Proj 10 2.500 0.972 2.900 0.738 0.400
Category C
Accountancy 10 3.100 0.876 3.400 0.843 0.300
Finance 10 3.100 0.866 3.300 0.826 0.200
Marketing 10 2.900 0.994 3.200 1.033 0.300
Micro & Macro Econ 9 1.889 0.928 2.556 0.882 0.667
Bus Law And Legal Cont. 9 1.889 1.054 2.222 1.202 0.333
Management Principles 10 2.700 0.949 3.000 0.943 0.300
Organisational Behaviour 9 2.667 0.707 3.000 0.707 0.333
Psychological Concept 8 2.125 0.641 2.875 0.991 0.750
Man. Of Technology 8 3.125 0.835 3.625 0.518 0.500
Quantitative Methods 9 2.111 1.054 2.778 1.093 0.667
Decision Sc/Bayesian/O.R. 9 2.444 1.130 2.889 1.167 0.445
Statistics 7 2.714 0.756 2.857 0.900 0.143
Human Contexts 10 2.200 1.033 2.800 1.033 0.600
Person/Machine Interface 10 2.100 1.101 2.900 0.994 0.800
Social Concern 10 2.600 0.966 3.000 0.816 0.400
Interpersonal Com. Skills 10 2.900 0.994 3.400 0.699 0.500
2 4 5
Table 22.










Functional Structure 4 3.250 0.500 3.750 0.500 0.500
Hardware Architecture 4 2.750 0.500 3.500 1.000 0.750
Systems Software And O.S. 4 3.750 0.500 3.750 0.500 0.000
Logic & Theory Of Comp 4 3.000 0.816 3.000 1.155 0.000
Programming Languages 4 3.500 1.000 3.750 0.500 0.250
4GLs & Appi. Generators 1 4.000 0.000 4.000 0.000 0.000
Programming Methodologies 4 3.250 0.500 2.750 0.957 -0.500
D.B. Concepts & Rel.Theoiy 4 3.000 0.816 3.250 0.957 0.250
Data & File Structures 4 3.000 0.816 3.500 0.577 0.500
D.B. Management Systems 4 3.750 0.500 3.750 0.500 0.000
Distributed Processing 4 3.250 0.500 3.750 0.500 0.500
Networking & Rei. Tech 4 2.750 1.258 3.000 1.155 0.250
Telecom. Standards 4 3.250 0.957 3.250 0.957 0.000
Artificial Intelligence 4 2.250 0.957 2.500 1.291 0.250
Expert Systems 4 2.250 0.957 2.750 1.500 0.500
Graphics 4 2.500 0.577 3.000 0.816 0.500
Real Time Control 4 2.500 1.000 2.750 1.500 0.250
Robotics 3 2.333 1.155 2.667 1.528 0.334
Simulation 4 2.500 1.291 2.500 1.291 0.000
Category B
Information Analysis 4 3.250 0.500 3.500 1.000 0.250
Data Modelling 4 3.250 0.957 3.000 1.155 -0.250
Systems Design Methodologies 4 3.250 0.500 3.500 0.577 0.250
Software Eng. & Sys. Dev. 4 3.000 0.816 3.500 0.577 0.500
MIS Theory & Concepts 4 3.500 0.577 3.500 1.000 0.000
Automated Manu. Systems 4 1.750 0.957 1.500 1.000 -0.250
Office. I.S. & Off. Auto. 4 3.000 0.816 3.250 0.957 0.250
Bus. & Acct System 4 3.250 0.500 3.250 0.957 0.000
Decision Support System 4 3.250 0.957 3.250 0.957 0.000
Comp. Sys. Management 4 3.000 0.816 3.500 1.000 0.500
EDP Audit 4 2.500 0.577 2.750 0.957 0.250
Performance Evaluation 4 3.250 0.500 3.750 0.500 0.500
Project Management 4 3.500 0.577 3.250 0.957 -0.250
Systems Modelling 4 2.750 0.957 2.750 0.957 0.000
Bid-User Computing 4 3.250 0.500 3.750 0.500 0.500
Practical Case Stud./Proj 4 2.750 1.257 3.250 0.957 0.500
Category C
Accountancy 3 3.000 1.000 3.667 0.577 0.667
Finance 3 3.000 1.000 3.667 0.577 0.667
Marketing 3 3.000 1.000 4.000 0.000 1.000
Micro & Macro Econ 3 2.667 0.577 3.000 1.000 0.333
Bus Law And Legal Cont. 3 2.333 1.155 2.333 1.155 0.000
Management Principles 3 3.333 1.155 3.667 0.577 0.334
Organisational Behaviour 3 3.000 1.000 3.333 0.577 0.333
Psychological Concept 3 3.000 1.000 3.000 1.000 0.000
Man. Of Technology 3 3.333 0.577 3.667 0.577 0.334
Quantitative Methods 3 3.000 1.000 3.000 1.000 0.000
Decision Sc/Bayesian/O.R. 3 2.667 0.577 2.667 1.155 0.000
Statistics 3 3.000 0.000 3.333 0.577 0.333
Human Contexts 3 3.667 0.577 4.000 0.000 0.333
Person/Machine Interface 3 3.333 0.577 3.333 1.155 0.000
Social Concern 3 3.000 1.000 3.333 0.577 0.333
Interpersonal Com. Skills 3 3.333 0.577 3.667 0.577 0.334
2 4 6
Summary of subtopic mean ratings and relative importance rankings for Malaysian industry as a 
whole and the four industrial sectors.
T a b le  2 3 .
Industry Acct. and Banking Computer Industry Mining and Manuf Public and Service
Course Name Mean Mean Mean Mean Mean
present future present future present future present future present future
mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank mean rank
Category A
Functional Structure 2.84 20 3.08 32 3.00 4.5 3.07 34 2.83 16.5 2.83 39.5 2.50 35.5 2.90 36.5 3.25 17 3.75 7
Hardware Architecture 2.74 26 2.86 39 2.67 25 2.87 38 2.67 25 2.17 51 2.88 17 2.88 40.5 2.75 38.5 3.50 19
Systems Software & O.S. 3.11 1 3.30 20 3.07 3 3.27 21 3.00 10.5 3.17 24.5 3.00 12 3.10 25.5 3.75 2.5 3.75 7
Logic & Theory of Computers 2.56 34 2.69 44 2.47 38 2.60 47 2.50 33.5 2.67 45.5 2.33 39 2.56 49.5 3.00 29.5 3.00 37
Programming Languages 2.97 8 3.00 36 2.57 33 2.93 37 2.83 16.5 2.83 39.5 3.30 1.5 3.00 31 3.50 6 3.75 7
4GLs & Appl. Generators 2.73 27 3.43 8 2.29 41 3.21 25 3.33 2 3.67 5.5 3.00 12 3.50 5 4.00 1 4.00 2
Programming Methodologise 2.87 15.5 3.19 27 2.67 25 3.13 31.5 3.00 10.5 3.29 20 2.67 27.5 3.22 20 3.25 17 2.75 43
D.B. Concepts & Rel. Theory 2.76 24.5 3.24 25 2.67 25 3.13 31.5 3.14 6.5 3.57 9.5 2.60 31 3.10 25.5 3.00 29.5 3.25 30
Data & File Structures 2.90 12 3.21 26 2.93 7.5 3.20 29 3.00 10.5 3.43 15 2.80 20 3.00 31 3.00 29.5 3.50 19
D.B. Management Systems 3.00 6.5 3.47 5 2.67 25 3.20 29 3.29 3.5 3.71 4 3.10 8 3.60 2 3.75 2.5 3.75 7
Distributed Processing 2.87 15.5 3.46 7 2.86 13 3.43 11.5 2.71 20.5 3.57 9.5 2.90 15 3.40 10.5 3.25 17 3.75 7
Networking & Rel. Tech 3.00 6.5 3.60 2 2.71 20.5 3.57 3.5 3.14 6.5 4.00 1 3.20 3 3.50 5 2.75 38.5 3.00 37
Telecom Standards 2.92 10.5 3.47 6 3.14 2 3.57 3.5 2.83 16.5 3.83 2.5 2.50 35.5 3.20 20 3.25 17 3.25 30
Artificial Intelligence 1.82 50 2.71 42 1.87 46 2.74 40 1.71 51 3.14 27.5 1.80 50.5 2.70 46 2.25 49.5 2.50 48.5
Expert Systems 1.90 49 2.84 40 1.73 48 2.67 45 1.86 50 3.14 27.5 2.10 45.5 3.10 25.5 2.25 49.5 2.75 43
Graphics 2.50 38 3.18 28 2.27 42 3.07 34 2.57 29.5 3.29 20 2.80 20 3.30 15.5 2.50 44.5 3.00 37
Real Time Control 2.05 47 2.51 48 1.86 47 2.07 49 2.00 48.5 2.86 34.5 2.30 40.5 2.90 36.5 2.50 44.5 2.75 43
Robotics 1.75 51 2.31 51 1.57 51 2.00 50 2.00 48.5 2.57 48 1.80 50.5 2.70 46 2.33 47.5 2.67 46.5
Simulation 1.97 48 2.66 45 1.69 49 2.69 42.5 2.33 39 2.83 39.5 2.00 47 2.60 48 2.50 44.5 2.50 48.5
Category B
Information Analysis 3.05 5 3.53 3 2.93 7.5 3.47 8.5 3.14 6.5 3.57 9.5 3.10 8 3.50 5 3.25 17 3.50 19
Data Modelling 2.89 13 3.27 23 2.79 15 3.29 18.5 3.14 6.5 3.57 9.5 2.80 20 3.20 20 3.25 17 3.00 37
Systems Design Methodologies 3.08 3 3.41 11 2.86 13 3.50 5.5 3.29 3.5 3.43 15 3.10 8 3.20 20 3.25 17 3.50 19
Software Eng. & Sys. Dev. 2.86 19 3.43 9 2.64 28.5 3.29 18.5 3.33 1 3.83 2.5 2.78 23 3.33 14 3.00 29.5 3.50 19
MIS Theory & Concepts 2.82 21 3.34 16 2.73 17.5 3.40 14 2.57 29.5 3.29 20 2.70 25.5 3.20 20 3.50 6 3.50 19
Automated Manu. Systems 2.09 46 2.49 49 1.58 50 1.92 51 2.29 43.5 2.86 34.5 2.80 20 3.50 5 1.75 51 1.50 51
Office I.S. & Office. Auto. 2.68 29 3.51 4 2.57 33 3.71 1.5 2.57 29.5 3.29 20 2.60 31 3.40 10.5 3.00 29.5 3.25 30
Business & Acct Systems 3.11 2 3.37 13 3.00 4.5 3.40 14 2.86 13.5 3.29 20 3.30 1.5 3.40 10.5 3.25 17 3.25 30
Decision Support Systems 2.53 37 3.34 16 2.53 37 3.47 8.5 2.71 20.5 3.57 9.5 2.50 35.5 3.10 25.5 3.25 17 3.25 30
Comp. Systems Management 2.87 17.5 3.33 18 2.77 16 3.23 22 2.57 29.5 3.29 20 3.00 12 3.40 10.5 3.00 29.5 3.50 19
EDP Audit 2.45 40 3.00 36 2.60 31 3.07 34 2.29 43.5 3.43 15 2.30 40.5 2.70 46 2.50 44.5 2.75 43
Performance Evaluation 2.76 24.5 3.32 19 2.67 25 3.33 17 2.71 20.5 3.29 20 2.80 20 3.20 20 3.25 17 3.75 7
Project Management 2.87 14 3.34 16 2.87 11 3.47 8.5 3.00 10.5 3.57 9.5 2.60 31 3.00 31 3.50 6 3.25 30
Systems Modelling 2.44 41 2.86 38 2.23 43 2.69 42.5 2.71 20.5 3.14 27.5 2.60 31 3.00 31 2.75 38.5 2.75 43
End-user Computing 2.66 30 3.34 14 2.21 44 3.21 25 2.86 13.5 3.14 27.5 3.13 4.5 3.50 5 3.25 17 3.75 7
Practical Case Stud/Proj. 2.55 35.5 3.06 33.5 2.55 35 3.27 20 2.67 25 2.83 39.5 2.50 35.5 2.90 36.5 2.75 38.5 3.25 30
Category C
Accountancy 2.94 9 3.25 24 2.93 7.5 3.20 29 2.67 25 2.83 39.5 3.10 8 3.40 10.5 3.00 29.5 3.67 13
Finance 2.92 10.5 3.28 22 2.93 7.5 3.40 14 2.50 33.5 3.00 31.5 3.10 8 3.30 15.5 3.00 29.5 3.67 13
Marketing 2.86 17.5 3.39 12 2.73 17.5 3.47 8.5 2.67 25 3.00 31.5 2.90 15 3.20 20 3.00 29.5 4.00 2
Micro & Macro Economics 2.30 44 2.64 46 2.62 30 2.69 42.5 2.33 39 2.67 45.5 1.89 48.5 2.56 49.5 2.67 41.5 3.00 37
Law & Legal Contract 2.21 45 2.39 50 2.54 36 2.62 46 2.17 46 2.33 50 1.89 48.5 2.22 51 2.33 47.5 2.33 50
Management Principles 2.80 22 3.29 21 2.93 10 3.43 11.5 2.33 39 3.00 31.5 2.70 25.5 3.00 31 3.33 9.5 3.67 13
Organisational Behaviour 2.71 28 3.18 29 2.86 13 3.36 16 2.17 46 2.83 39.5 2.67 27.5 3.00 31 3.00 29.5 3.33 24.5
Psychological Concept 2.55 35.5 3.06 33.5 2.71 20.5 3.21 25 2.33 39 2.83 39.5 2.13 43 2.88 40.5 3.00 29.5 3.00 37
Management of Technology 2.79 23 3.42 10 2.71 20.5 3.50 5.5 2.33 39 3.00 31.5 3.13 4.5 3.63 1 3.33 9.5 3.67 13
Quantitative Methods 2.36 42 2.70 43 2.39 40 2.69 42.5 2.33 39 2.50 49 2.11 44 2.78 44 3.00 29.5 3.00 37
Decision Sc/Bayesian/O.R. 2.31 43 2.63 47 2.17 45 2.50 48 2.33 39 2.67 45.5 2.44 38 2.89 39 2.67 41.5 2.67 46.5
Statistics 2.48 39 2.81 41 2.46 39 2.77 39 2.17 46 2.67 45.5 2.71 24 2.86 42 3.00 29.5 3.33 24.5
Human Context 2.60 32.5 3.11 31 2.64 28.5 3.21 25 2.50 33.5 3.17 24.5 2.20 42 2.80 43 3.67 4 4.00 2
Person/Machine Interface 2.63 31 3.17 30 2.71 20.5 3.21 25 2.67 25 3.50 13 2.10 45.5 2.90 36.5 3.33 9.5 3.33 24.5
Social Concern 2.60 32.5 3.00 36 2.57 33 3.00 36 2.50 33.5 2.83 39.5 2.60 31 3.00 31 3.00 29.5 3.33 24.5
Interpersonal Com Skills 3.06 4 3.60 1 3.21 1 3.71 1.5 2.83 16.5 3.67 5.5 2.90 15 3.40 10.5 3.33 9.5 3.67 13
